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IMPACT OF RECLAMATION OF SALINE AND ALKALI LANDS ON THE 
RURAL DEVELOPMENT OF ALIGARH DISTRICT 
In a country l ike India, where about 77 percent of 
the population i s engaged in ag r i cu l tu re , whpre there is 
tremendous pressure on land, and which i s bedeviled by poverty, 
i l l i t e r a c y , unemployment, socio-economic i nequa l i t i e s , a l l 
the planning should be d i rec ted towards making cest use of 
land. Comprehensive analysis of the nature of the so i l nece-
s s a r i l y precedes be t t e r u t i l i z a t i o n of land . Assessment of so i l 
conditions i s not only relevant in agr icu l tu re but i s also 
very re levant to the planning of other land uses such as the 
development of fores ts , pasture lands, recrea t ion grounds, 
extension of set t lement s i t e s , communication l i n e s , e s t ab l i sh -
ment of f ac to r i e s , schools e t c . Large t r a c t s of lands have 
become unsui table for cu l t iva t ion due to floods, erosion and 
o the r natura l calamit ies l i k e sa l ine and a l k a l i lands and 
waterlogged l ands . These lands could be reclaimed and u t i l i z ed 
in various ways i f a de ta i l ed knowledge about the conditions 
in these areas are avai lable before hand. This c a l l s for 
a micro-level study of the areas which have remained unproductivp 
and unattended. Wherever attempts have been made to reclaim 
problematic s o i l s , c r i t i c a l examination must be made of the 
methods adopted for the development of the area, input-output 
balance sheet of the expenditure involved and e t c . With t h i s 
aim in view. Impact of Reclamation of Sal ine and Alkali Lands 
on the Rural Development of Aligarh District^, was undertaken. 
Aligarh, one of the important d i s t r i c t s of u t t a r Pradesh, 
l i e s in the cen t ra l par t of the Ganga-Yamuna doab. I t spreads 
from 27°29» to 28°11'N l a t i t u d e s and 77°29' to 78^38'E longi-
t u d e s . The d i s t r i c t has been divided in to seventeen blocks 
Spread over 1,769 v i l l a g e s . The t o t a l area of the d i s t r i c t 
i s 502,580 hectares , out of which 77.66 percent is net cul t iva ted , 
while the t o t a l cu l t iva ted area i s 127,9 per cen t . The t o t a l 
area under usar ( s a l i n e - a l k a l i and a l k a l i lands in common parlour) 
and unculturable lands i s 33,810 hectares which i s 6,73 percent 
of the t o t a l a r ea . 
The s a l i e n t features of the present study are -
i ) t o survey, del ineate and map the i n t ens i t y of sa l ine 
and a l k a l i lands in the 1,769 v i l l ages of Aligarh 
d i s t r i c t ; 
i i ) to assess I t i tsoi l conditions and evaluate the causes 
which led to the formation of such s o i l s ; 
i i i ) to c r i t i c a l l y examine the d i f fe ren t reclamation measures 
adopted in the various v i l lages and to suggest su i t ab le 
measures for reclamation based on the conditions in 
d i f fe ren t a reas ; 
iv) to prepare a balance-sheet of expenditure involved and 
the l ike ly addit ions t o food production and to make 
future project ions for the whole d i s t r i c t and 
v) to evaluate the impact of reclamation on socio-
economic c3evelopment of the rural masses living near 
the sal ine and a lkal i lands. 
The work has been divided into three parts spread over 
s ix chapters. 
Part one comprises of general introduction to the 
Subject plus the chapter I which deals with nomenclature, 
c lassif icat ion, origin, formation, geographical distribution 
and general management and reclamation techniques of saline 
and alkal i soi ls of India as well as in the world. 
Part two includes chapters II and I I I , Chapter II 
makes an attempt to analyse the physical features, drainage 
and climate of the d i s t r i c t and how these factors have helped 
in the formation of saline and alkal i soi ls in Aligarh d i s t r i c t . 
Chapter I I I i s devoted to the examination of soi ls of the 
d i s t r i c t . Here an assessment has been made of the various 
types of so i l s , their potent ia l i ty and f e r t i l i t y s t a tus . 
Part three presents the crux of the problem invest i-
gated. This section comprises of chapters iv, V and VI, Chapter 
IV presents the results of survey of the saline and a lkal i 
lands in Aligarh d i s t r i c t . The incidence and intensity of saline 
and a lkal i so i l s in e every vil lage, causes of thei r formation, 
physico-chemical analysis and profile studies of these soils 
were carried out and the pattern that evolved on block-wise 
level was presented . Chapter V deals with the on going 
reclamation schemes in the d i s t r i c t and gives an account of 
the actual cost incurred and p ro f i t s accruing frtim reclaimed 
lands in various v i l l a g e s . I t a lso e lucidates general rec la -
mation techniques tha t can be applicable in the d i s t r i c t and 
est imates of the input-output balance of the expenditure 
involved. In Chapter VI, an attempt has been made to assess 
the impact of reclamation on ru ra l development in Aligarh 
d i s t r i c t on the basis of ac tua l reclamation work going on 
in some of the v i l l a g e s . Based on the r e s u l t s obtained in 
se lec ted v i l l ages future project ions have been attempted for 
the e n t i r e d i s t r i c t . 
For surveying, mapping and del ineat ing the sa l ine 
and a l k a l i lands of the study area, cadas t ra l maps of a l l 
the 1,769 v i l l ages of Aligarh d i s t r i c t were col lec ted from 
the Six t e h s i l headquarters a t Koil, A t r au l i , Sikandra Rao, 
Hathras, Ig las and Khair, Ver i f ica t ion of the data and further 
information was col lec ted from Khasra Bandobast (land records) , 
Sankhiki Pat r ika ( S t a t i s t i c a l Bullet in) of the d i s t r i c t , f ie ld 
inspect ions and personal conversations with the v i l lage 
Pa twaris (v i l lage accountants). On the basis of these data,«map 
was prepared to show the incidence and i n t ens i t y of sa l ine 
and a l k a l i lands in Aligarh d i s t r i c t with the help of qua r t i l e 
technique ( F i g , 4 . 1 ) , Various s o i l p ro f i l e s and physico-chemical 
c h a r a c t e r i s t i c s l ike pH, ECe, ESp, Galcareousness were determined 
with the help of itegional Soi l Testing Laboratory, Aligarh. At 
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Selectee p laces , the depth of water t ab le was also determined 
with the help of personnels from Ground Water Inves t igat ion 
Organisation, Al igarh. 
Result of so i l ana lys i s , f ie ld surveys, prolonged 
discussion with the personnels engaged in various pro jec ts , 
pas t reclamation experiences and the r e s u l t s of the on going 
works have helped the author to suggest s u i t a b l e technology 
which could be adopted in various areas of the d i s t r i c t . 
On the basis of ac tua l r e su l t s obtained from the 
various pro jec ts working in the d i s t r i c t , a balance sheet of 
expenditure and income was prepared and future projections 
tor the whole d i s t r i c t were ex t rapola ted . Projections were made 
interms of addi t iona l food production, addi t ional employment, 
demand for improved seeds, f e r t i l i z e r s , bullocks, t r a c t o r s , 
tube-wells and the addi t ional income. An important consideration 
i n making these pr^ojections would be the future s t ra tegy of 
development pursued by the Government. 
For assessing the impact of land reclamation on rura l 
development, i t was d i f f i c u l t to study a l l the usar infes ted 
v i l l a g e s , so the wri ter chose s ix v i l lages where reclamation 
i s ac tua l ly in progress and where the people are get t ing the 
f ru i t s of reclamation. The methods chosen for t h i s study were 
based on personal in t e r roga t ion and inteirviews with the ixiral 
masses and the personnels engaged in various p r o j e c t s . The 
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questions put before the jrural masses were descr ip t ive and 
simple regarding t h e i r views, t h e i r reac t ions , t h e i r sense of 
involvement, t h e i r degree of confidence, t h e i r drerfm of future 
Denefits, t h e i r d i f f i c u l t i e s or hinderance, the amount of help 
both technica l and f inancial from the Government and so on. 
Out of 1,769 v i l l ages in Aligarh d i s t r i c t , 688 v i l lages 
are suffering from the problem of s a l i n i t y and a l k a l i n i t y . In 
the blocks of Akrabad, Hasayan, Sikandra Rao, Jawan, Dhanipur, 
Lodha and Ghandaus the problem is acu te . When one t rave ls 
across these blocks, one observes, the grim s igh t of white, 
white-greyish and greyish f ie lds s t re tch ing on e i t h e r s ide of 
the road. Deposits of s a l i ne and a l k a l i s o i l s are commonly Sf^ en 
i n these blocks during the summer months, while during rainy 
season waterlogged f ie lds are a common s i g h t . These so i l s 
are mainly found in bel ts or patches or a t times in coVlJ^oterable 
expanse which vary from l e s s than one hectare to more than 
loo hectares in s i z e . 
Soil Samples were col lec ted from 44 usar patches lying 
in the blocks of Akrabad, Sikandra Rao, Hasayan, jawan, Chanduas, 
Tappal, Dhanipur, Lodha, Khair and Sasni , The r e su l t s of s o i l 
analys is point to wards the fact t ha t the s o i l s are a lkal ine 
in na ture . These s o i l s have a high pH, more than 8.5 and in 
some cases more than lO.O. The EGe i s less than 4 going to 
as low as 0.891 mmhos per centimeter a t 25 C, The E3p i s more 
than 16 and a t times i t goes to as high as 77. A number of 
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pro f i l e s from the usar patches lying in the v i l l ages of Ladhua, 
Sinchaul i , Thathpur, Chandaukha, Kasairu, Gursikaran, Deosani, 
Gotnej, Taud and Hamidpur were examined. Generally, the p rof i l e 
i s sandy loam to loam a t the surface and is underlaid by s i l t y -
clayey loam to clayey loam with whitish grey to dark grey 
colour. The surface s o i l s are dry while the lower layers are 
moist . Usually, kankar of various s izes i s found in the sub-
s o i l s , occuring a t depths ranging between 0,5 to 1.8 meters. 
The water t ab l e generally occurs a t a depth of 3 to 5 meters . 
Since these s o i l s occur in various stages of de te r io -
ra t ion and present a highly var iable pa t te rn from a few 
sca t t e r ed patches to large extensive blocks, reclamation requires 
handling the problwis a t various l e v e l s . In Aligarh d i s t r i c t , 
i t was observed that the large blocks requir ing cap i ta l and 
technical s k i l l were tackled oy Governmental or Semi-Governmental 
agencies . The pro jec ts ac t iva ly engaged in reclaiming and 
developing these lands for the purpose of cu l t iva t ion , pasture 
and a f fo res ta t ion are - Action for Food Production, Usar Land 
Reclamation and u t i l i z a t i o n under National Botanical Research 
I n s t i t u t e , Usar Land Reclamation Under Ramganga Command Area 
Development Programme and Bhumi Sudhar Nigam. Biggfer uni ts were 
the r e spons ib i l i t y of Gram Samaj while the small patches and 
mild types of s a l i n e and a l k a l i s o i l s , which can be t rea ted by 
simple and cheap methods, were reclaimed by the c u l t i v a t o r s . 
0 
0 
On the basis of various experiments conducted at 
Aligarh, the cost of reclamation was ca lcu la ted . In Aligarh 
d i s t r i c t , the per hectare cost of reclaiming sa l ine s o i l s , 
sa l ine a l k a l i s o i l s and a l k a l i s o i l s comes to Rs,1,489.50, 
Rs.4,930.50 and Rs.7, 244.00, respec t ive ly . TheSe are huge 
amounts beyond the reach of an average Indian farmer.Thus to 
encourage reclamation programmes, the Government i s giving 
subsidy on gypsum of 75 percent to marginal and small farmers 
and 50 percent to large formers. The ac tua l cost of ri^ama-
t ion of a l k a l i s o i l s , during the f i r s t year, incurred by the 
Action for food Production project working a t Gursikaran 
Village was Rs.4,290 per hectare as cap i t a l requirement and 
the cost of paddy and wheat cu l t iva t ion during f i r s t year 
was Rs. 7,452 per hec ta re . Trees and grasses are a lso planted 
on these problematic l ands . The t o t a l cost for growing t rees 
on a l k a l i lands i s about Rs.22,000 per hectare while the per 
hectare cost of grass cu l t iva t ion on these lands i s about 
Rs,3, 000. However, experiments proved tha t paddy and wheat 
cu l t iva t ion i s more economical and su i t ab le than t ree p lan ta t ion 
and grass c u l t i v a t i o n . Therefore, these lands are generally 
reclaimed for the production of food g r a i n s . On the basis of 
ac tua l r e s u l t s obtained in Aligarh d i s t r i c t from paddy 
and wheat production, an input-output balance sheet was prepared 
tor per hectare of reclamation, the average cost of reclamation 
and the add i t iona l food grain product ion. I t was observed 
t h a t during the three years of reclamation (1983-86) in 
Gursikaran v i l l age , there was a net re turn of Rs 5, 005 
per hectare by the cu l t iva t ion of paddy and wheat. 
I t i s qui te d i f f i c u l t t o estimate which grains and 
i n wh< a^t quant i ty wi l l be grown i f a l l the usar and unculturable 
lands of the d i s t r i c t are brought under c u l t i v a t i o n . But seeing 
the prevalent p rac t i ce of cu l t i va t ion of paddy and wheat in 
the f ields during reclamation, a rough est imate of 3.5 tonnes 
per hectare of paddy and 2,0 tonnes per hectare of wheat was 
made. The t o t a l cost for reclaiming 33,810 hectares of usar and 
unculturable lands of Aligarh d i s t r i c t , a t an average rate o t 
Rs , l l ,000 per hectare , comes to Rs. 371,910,000 during the 
f i r s t year of reclamation. Capi ta l requirement for land 
reclamation wi l l be required only in the f i r s t year and from 
the second year only Rs. 7,452 per hectare wi l l be need^. 
Therefore, from the second year the t o t a l cost of reclamation, 
a t an average ra te of Rs.7, 500 per hectare, wi l l be about 
RS .253,575, 000 per annum. The estimated add i t iona l production 
of paddy and wheat wi l l be about 118,335 and 67,620 tonnes 
valued at Rs. 279,946,800 per annum. The^e are average estimates 
and figures wi l l be more favouraole in l a t e r yea r s . 
To assess the impact of land reclamation on rural 
development s ix v i l lages - Gursikaran, Mahuakhera, Chherat, 
Keeratpur, Gopi and Ladhua, were se lec ted by the wr i t e r . 
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Results obtained in these v i l l ages show t h a t there was 
increase in cu l t iva ted area, production, employment oppor tuni t ies , 
factor demand and gross and net income. Addit ional employment 
i s generated from these newly reclaimed lands . I t i s estimated 
t h a t the annual human Laiaour requirement wi l l be about 150 days 
pe r hec ta re . On t h i s bas is , i t has been worked out that i f a l l 
the usar and unculturable lands of the d i s t r i c t are reclaimed, 
there wil l be an addi t ional opportunity of about 5,071,500 
human labour days per annum. There wi l l be addi t ional annual 
gross income of Rs.279,946,800 and addi t iona l annual net income 
of RS,42,262,500. The addi t iona l annual demand for improved 
seeds of wheat and paddy, a t an average ra te of about O.lO tonnes 
pe r hectare of wheat and 0.04 tonnes per hectare of paddy, wi l l 
be about 3,381 tonnes and 1,352,4 tonnes. The need of f e r t i l i z e r s 
for wheat and paddy production on these lands wi l l be, a t an 
average ra te of about 2,4 qu in ta l s per hectare , about 81,144 
qu in ta l s per annum. In addi t ion to these benef i t s , there wil l 
be increased demand of bullocks, t r a c t o r s , tube-wells , plant 
p ro tec t ion measures, th reshers , spade, s i c k l e s , kudali e t c . 
These demands wi l l create new avenues for workshop and s tores 
in rura l a r e a s . Opening of such depots wi l l create new employment 
oppor tuni t ies to ru ra l s k i l l e d labour. 
This seems to be a very rosy p ic tu re and a word of 
caution may not be out of p l a c e . I t may not be possible to 
reclaim every b i t of such lands but the r e s u l t s unmistakeably 
11 
prove tha t i t wi l l go a long way in re l iev ing us of the 
problem of food shortage, fuel shortage, pasture lands, 
ru ra l unemployment, skewed land holdings, landless labourers, 
poor wage s t ruc tu r e and low standard of l iv ing in rural areas. 
a 
Thus, the land reclamation seems toi>c/dire necessi ty for 
our country which wil l immensely help in improving the socio-
economic conditions of ru ra l l i f e . 
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PART - CaSIE 
NATURE OF THE PROBLEM 
I N T R O D U C T I O N 
1 
Soils form one of the most important natural resources 
available to man. All over the world, mankind has lived and 
continues to live off the soil. It provides food to all the 
plants, which sustain animals and men, and is a huge reservoir 
of material wealth. An enormous variety of products is derived 
from the tilling of the soil, therefore, our main task is to 
make good use of it. Man's occupancy of land has been very 
largely controlled by spatial variations in the intrinsic 
properties of the soil. Good soils have attracted man to settle 
down while bad and impoverished soils has caused his exodus. 
Thus, since the dawn of history, man has been dependent upon 
soil for production of food, fodder and fibre as a result of 
which its study is very important. Efficient soil surveys are 
vital to nation's economic prosperity. 
Saline and alkali soils are regartied as problematic 
soils which require special remedial measures and management 
practices for profitable utilization. The United States 
Salinity Laboratory (1954) designated these soils scientifically 
on the basis of soil analysis. Accordingly, saline soil is 
defined as a soil whose conductivity of the saturation extract 
(ECe) is more than 4 mmhos/cm. at 25 C and the exchangeable 
sodium percentage (ESP) is less than 15. The pH of such soil 
is usually below 8.5. Saline-alkali soils are those soils whose 
ECe is greater than 4 mmhos/cm. at 25°C and ESP is greater than 
2 
15, Non-saline alkali soils have their ESP greater than 15 and 
ECe less than 4 nstnhos/cm. at 25°C. The pH readings of alkali 
soils usually ranges between 8.5 and 10, though in some cases 
pH values even exceed 10.0, 
It is estimated that in India, out of the total geogra-
phical area of 328 million hectares, about 7 to 12 million 
hectares (about 2,5 to 4 percent) of land are affected by salt 
or alkali (Jaggi, 1985), These soils occur in the arid and 
semi-arid regions of the country. The developments of such 
soils are more pronounced in the states of Uttar Pradesh, 
Punjab, Haryana, Rajasthan, Gujarat, West Bengal, Maharashtra, , 
Orissa, Kamataka and Madhya Pradesh, The extent of this problem 
varies from state to state. The problem is particularly acute 
in the arid and semi-arid tracts of the Indo-Gangetic alluvial 
plains, which contain about 40 percent of the total salt-
affected area of the country. The area under saline-alkali 
soils in Uttar Pradesh is estimated to be 1.295 million hectares 
(Agarwal et al., 1979). 
The task of feeding the rapidly growing population, 
maintaining the socio-economic stability, generating employment 
opportunities and improving the standard of living of the rural 
masses are some of the challenges which India is facing today. 
The total population of India, which is about 684 millions 
(1981, Censtis), is increasing at an alarming rate and has 
increased by about 90 percent during the last three decades. 
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whereas the prodvction of fcx)d grains has not kept pace with 
the increas ing populat ion. The piroduction of food grains rose 
from 50.82 mil l ion tonnes in 1950-51, t o 82,01 mil l ion tonnes 
in 1960-61, to 108.42 mi l l ion tonnes in 1970-71, t o 129,58 
mi l l ion tonnes in 1980-81 and to about 151,54 mil l ion tonnes 
in 1983-84 (India, 1986). People wondered i f India could ever 
feed her multiplying mi l l ions and remove t h e i r poverty as wel l . 
In the l a s t decade or so, though the economy has averaged an 
anniial growth ra te of about 4 percent , a population growth ra te 
of over 2 percent has depressed the growth in per capita incomes 
t o l e s s than two pe rcen t . Far more pe r t inen t i s the fact tha t 
much of the growth in incomes has remained confined t o l ess than 
a t h i r d of the country ' s area and population and unemployment 
and i t s mirror image poverty continue t o hunt large p a r t s of 
the country, 
India i s pr imar i ly and predominantly an ag r i cu l t u r a l 
country, where about 70 percent of the population i s engaged 
in a g r i c u l t u r e . But the major problem of Indian agr icu l tu re i s 
t h a t i t i s predominantly of the subsistence type. The 70 percent 
of the t o t a l population engaged in a g r i c u l t u r a l a c t i v i t y i s 
s t i l l unable t o produce suf f ic ien t quant i ty of food t o feed 
the remaining 30 percen t . Boyko (1966) pointed out t ha t in 
t h i r t y t o fourty years , our ear th wi l l have to feed twice as 
la rge a popxolation as today and even today food production i s 
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not sufficient and its distribution is defective in large parts 
of the world. Thomas Robert Maithus in 1798, first drew attention 
to the tendency of people to increase in numbers at a geometric 
rate in contrast to the arithraatic rate of increase in food 
production* His pessimistic predictions were not realised 
because of technological, economic and sociological changes as 
well as by the opening up of new agricultural areas in North 
America and Australia and the gradual introduction of birth 
control. His view has come to the fore again in recent decades 
resulting from a renewed concern with population trends and food 
supply, an issue which will intensify as we approach the twenty-
first century. 
This means that, to solve the food problem and bring 
prosperity to the rural masses, planning decisions ought to be 
made only after comprehensive analysis of the nature of the 
soil. Assessment of soil conditions is not only relevant in 
agriculture but is also very relevant to the planning of other 
landuses such as the development of forests, pasture lands, 
recreation grounds, extension of settlement sites, comravmica-
tion lines, establishment of factories etc. Thus, the awareness 
of soil properties and how soils va;py in space can be of tre-
mendous advantage in landuse planning. Especially in a country 
like India, such type of planning becomes very essential. 
Saline and alkali lands have been known to occur in 
India from time immemorial, more prominently in the Indo-Gangetic 
5 
Plains, Most, of these lands were tised as village grazing sites. 
It is recorded that till 1800, much of these lands were covered 
with some type of Butea forests, that provided both forage and 
firewood to the villagers. Gradually, with the pressure of 
population on land and increasing daonand for fire wood, culti-
vation was started on these lands by cutting down the forests. 
Indiscriminate cutting down of forests resulted in denudation 
and ecological imbalances and the construction of large scale 
embankments all around for roads, railways and canals helped 
in the obstruction of the natural drainage and all this further 
led to the extension in the area under, saline and alkali 
soils. 
To improve agriculture, irrigation was introduced but 
it brought in its wake large scale conversion of good lands into 
saline-alkali lands. So conditions worsened with the construc-
tion of large scale canal network in noirthem India towards the 
second half of the nineteenth century. Canals, which were 
aligned on uplands to provide flxish Irrigation in tracts, 
actually or potentially threatened with salinity, and through 
seepage and indiscriminate use of water led to the rise in 
ground water levels creating swamps and salt efflorescence. The 
salt problem was first noticed in Punjab around 1850, In the 
tracts irrigated by Western Yamuna Canal and by 1907 the problem 
had spread in other canal tracts also of Punjab, Voelcker (1897), 
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while touring in India in 1891, found a number of salt-affected 
tracts in northern India and he estimated that in Uttar Pradesh 
alone about 10 to 12 thousand squaz« kns. of salt.affected area 
was foxind. Official notice of this problem was only taken 
towards the seventies of the nineteenth century (Whitcombe, 
1971), 
A petition was made in 1876 by David Robarts, an indigo 
planter in Aligarh district of Uttar Pradesh, to the Board of 
Revenue for relief on the grounds that his lands, in parts of 
Meerut, Aligarh and Kali Nali Valley had deteriorated fast 
owing to the appearence of saline efflorescence as a result 
of the introduction of canals, This led to the formation of 
the Indian Reh committee in 1877, with the objective of inves-
tigating the causes of the deterioration of land by reh. The 
report of this committee appeared in 1886 which for the first 
time pointed towards the relationship of canal irrigation, 
drainage and spread of soil salinity. 
There was growing concern of this problem in India and, 
by 1886, the problem of saline and alkali soils received some 
scientific consideration. Important investigations were made 
by Voelcker (1897) and Leather (1893, 1897, 1902, 1914). 
Voelcker for the first time emphasized on the impori:ance of 
scientific soil study to understand and tackle this problem in 
India. Leather initiated on the possible causes of salinization 
and found that saline and alkali patches were numerous both in 
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canal and non-canal irrigated tracts. He surveyed and mapped 
the usar patches in the districts of Etah and Mainpxiri. He 
did great deal of work by analyzing the water samples both of 
wells and canals, analyzing the soil samples of usar patches 
and he evolved a few methods for reclamation of these soils. 
The other important investigations made in this respect 
from the earliest times in India, include the work of Dhar and 
Mukherjee (1936), Dhar (1935, 1937, 1939, 1958) in Uttar Pradesh, 
Nasir (1923), Singh and Nijhawan (1932), Puri and others (1937), 
Taylor (1940), Mehta (1940, 1951) and Hoon (1949, 1955) in 
Punjab and Inglis and Gokhale (1928) in Bombay. These investiga-
tors tried to reclaim salty lands through leaching, use of 
organic matter, improved drainage system and adopting suitable 
cropping practices. An Usar Land Reclamation Committee (1938-39) 
was established in Uttar Pradesh with the help of State Govern-
ment to discuss the matters and problems related to the fast 
spreading usar lands. This committee recommended the setting 
up of a Wasteland Reclamation Board to solve the problems of 
wastelands. But the world war Second hel<3 up these plans and 
gave a set back in the acquisition of scientific information 
of this problem. 
The post-independence period saw great progress in 
research on saline and alkali soils in India. By now the 
pioneering work done at the United State Salinity Laboratory 
on soil-plant water relationship in saline soils was known 
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and these l ines of inves t iga t ions were c r i t i c a l l y put t o t e s t 
during 1950-61 by Agarwal, Yadav and o thers in Uttar Pradesh 
in the diagnosis and charac te r iza t ion of s a l i ne and a l k a l i 
s o i l s of Indo-Gangetic alluvium. More recent works of Uppal 
(1955, 62), Nijhawan (1956), Yadav (1956, 73;ps;,77), Agarwala 
(1957, 60), Sundrajan (1959, 60, 61), Chawla (I960), Khan (1960), 
Krishna Rao and Raja Rao (1960), Asghar (1961), Raheja e t a l . 
(1962), Kanwar (1962, 69), Bains and Fireman (1964), Paliwal 
(1970, 72), Gupta and Singh (1971), Abrol and Bhumbla (1971,73), 
Abrol, Dargan and Milap Chand (1972), Bhunbla (1972), Gupta 
(1972, 74), Gupta and Rege (1973), Abrol, Dargan and Bhumbla 
(1973), Bhumbla (1975), Upadhyay and Daulat Singh (1976), 
Agarwal, Yadav and Gupta (1979), Mehta (1981), Singh (1981), 
Yadav and Gupta (1984) and Abrol and Parshad (1985) have made 
a qu i t e s ign i f i can t land-mark in the f i e l d of reclamation 
s tud ies of sa l ine and a l k a l i l ands . 
The Government of India , r ea l i zed the importance of 
systematic research on various aspects of s a l i n i t y and a l k a l i n i t y 
in s o i l s and took concrete s teps in t h i s d i r ec t i on . The Central 
So i l S a l i n i t y Research Ins t i tx i te was es tabl i shed in Kamal in 
1969 for conducting research on reclamation and u t i l i z a t i o n 
of s a l t - a f f e c t e d lands and a l l i e d problems re la ted to s a l i n i t y 
and a l k a l i n i t y in s o i l s . A number of schemes and pro jec t s co-
ordinated by Central Soi l Sa l i n i t y Research I n s t i t u t e , Kamal/ 
council of Sc ien t i f i c and Indus t r i a l Research and Indian Council 
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of Agricultural Research, New Delhi, both on fundamental and 
applied aspects of the salinity problem in India were initi-
ated, but still we are unable to delve deeper into this problem. 
The need for strengthening research in this field is very 
imperative and it should be recognised. 
India is a land of villages in which resides about 78 
percent of its population. During the first quarter of the 
present century, it was realised that if the poverty of India's 
teeming millions is to be reduced, more attention had to be 
given to rural areas which are characterized by povearty, illi-
teracy, ignorance, dirt, disease, low level of production 
largely due to primitive methods of production, lack of 
resources for Improvement or development and a very low rate of 
capital formation, considerable unemployment and more under 
employment, social and community life often in a state of 
disintegration and decay and very low percentage of the rural 
people to take advantage of science and technology because they 
have neither resources nor the adequate knowledge. The hard core 
of rural poverty and backwardness comprises of the marginal 
farmers, agricultural labourers (about 50 percent of whom are 
landless), rural artisans and fishermen constituting nearly 1/3 
of the rural work force. These sections possess little or 
virtually no assets. As a result of these perpetual conditions, 
there is stagnation in the social and economic life of the rural 
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cotnramiity. Therefore^ the development of ru ra l areas has been 
one of the basic object ives of Indian Government. The rura l 
people need t o be enabled t o acquire productive asse ts and/or 
appropriate s k i l l s and vocational oppor tuni t ies and then 
backed e f fec t ive ly with services to increase production and 
p roduc t iv i t y . If, through specia l prograiranes of beneficiary 
or iented ass i s tance , t h i s group could be brought above the 
poverty l i n e , a major impact would have been secured on the 
over a l l economic leve l of the country. Thus, with the objective 
of r a i s i ng the poorest families in ru ra l a reas , to improve the 
socio-economic s t ruc tu re in rura l l i f e and t o provide more 
employment to ru ra l poor, the reclamations of sa l ine and a l k a l i 
lands were taken in hand. Frant ic e f fo r t s have been made t o 
develop the su i tab le ameliorat ive §nd reclamative measures t o 
convert the large areas of sa l ine and a l k a l i so i l s in to produc-
t i v e s o i l s . 
Large areas of e a s i l y reclalmable lands are avai lable 
and a f t e r reclamation i t can be used for r e h a b i l i t a t i o n of the 
poorer sec to r s of r u r a l conanunity. The primary object ive of 
reclamation of sa l ine and a l k a l i lands i s t o ra i se the income 
of poor families by generating oppor tuni t ies of employment for 
them during the time of reclamation and by a lso giving the 
reclaimed lands t o the landless labourers which wi l l be a 
productive a s s e t . Financial help and know-how should be given 
to them by the Government un t i l 1 fu l l re turn from the land is 
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obtainable. This will create an impetus in the rural community 
to acquire such lands, 
OBJECTIVES s 
In the p r e s e n t work, an a t tempt has been made t o s tudy 
t h e ' Impact of Reclamation of S a l i n e and A l k a l i Lands on the 
Rural Development of A l i g a r h D i s t r i c t ' . A l iga rh d i s t r i c t was 
chosen as the s tudy area because , i n s p i t e of being one of the 
impor tan t d i s t r i c t s of U t t a r Pradesh, having a high l e v e l of 
a g r i c u l t u r a l development, i t i s a l s o one of the w o r s t - a f f e c t e d 
d i s t r i c t s of t h e S t a t e where about 7 p e r c e n t of t h e t o t a l area 
i s s u f f e r i n g from t h i s problem. Keeping t h i s in mind, the 
m i c r o - l e v e l s tudy of A l i g a r h d i s t r i c t was unde r - t aken . The 
b a s i c aims a r e : 
(1) t o make a surv^ey, so as t o d e l i n e a t e and map the s a l i n e 
and a l k a l i l ands in the 1,769 v i l l a g e s of A l iga rh 
d i s t r i c t , 
( i i ) t o make an assessment of s o i l c o n d i t i o n s and t o e v a l u a t e 
t h e causes which l e d t o the formation of such s o i l s , 
( i i i ) t o make an assessment of t he v a r i o u s reclara^ation measures 
adopted in the v a r i o u s v i l l a g e s of the d i s t r i c t and t o 
sugges t s u i t a b l e measures fo r rec lamat ion accord ing t o 
t h e c o n d i t i o n s in d i f f e r e n t a r e a s , 
( iv) t o e v a l u a t e the economic a s p e c t s of such rec lamat ion in 
terms of expend i tu r e involved, and t h e l i k e l y a d d i t i o n s 
t o food p roduc t ion and t h e i n p u t - o u t p u t b a l a n c e . 
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(v) to evaluate the effect of reclamation on socio-economic 
development of the rural masses living near the saline 
and alkali lands and to estimate the benefits accrued 
from land reclamation. 
DATA BASE : 
This study is the outcome of field work done by the 
writer during the years 1983 to 1986, The data was collected 
both from the primary and secondary sources. 
The data, pertaining to the mapping and delineation of 
saline and alkali lands in the 1,769 villages of Aligarh 
district, were collected mainly from the (a) Khasra bandobast 
(village records); (b) Sankhiki Patrika, published from the 
District statistical Office, Aligarh; (c) interviews with 
Patwaris (village accountants); (d) different tehsil head-
quarters (Koil, Atrauli, Sikandra Rao, Hathras, Iglas and Khair) 
and (e) on the spot field surveys. Data of soil analysis were 
collected and analyzed with the help of Regional Soil Testing 
Laboratory, Project Office, Kuarsi Farm, Aligarh. The data on 
various reclamative techniques, on economics of reclamation, 
impact of reclamation on rural development were collected from 
(a) on the spot field surveys (b) Project Office, Kuarsi Farrn, 
Aligarh (c) Action for Food Production Project, Aligarh, 
(d) Usar Land Reclamation and Utilization Project under National 
Botanical Research Project, Aligarh^(e) Usar Reclamation Pilot 
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Project under Rainganga Command Area Development Programme, 
Aligarh, and (f) Bhumi Sudhar Nigain Project, Aligarh. 
Discussions were held with government officials of 
different departments and of various usar reclamation schemes 
working at Aligarh, regarding the intensity of saline and alkali 
lands, reclamation techniques, reclamation and rural development 
and further developmental policies. Field visits to various 
villages where the intensity of usar was high, to areas where 
big usar patches were found, to areas where reclamation was 
actually going on, to interview fanners regarding the benefits 
and difficulties while working on reclamation projects and also 
regarding their opinion on acquiring these fully or partially 
reclaimed lands, were made to get first hand informations. The 
writer attended various 'Farmers-Meet' organised, on and often 
by the government officials and Project Personnels. This was 
again to get direct infonnatlons. 
METHODOLOGY ; 
For any plan, which aims at studying the 'impact of 
reclamation of saline and alkali lands on the rural development', 
the first step is to survey, map and delineate the saline and 
alkali lands of the study area. For this, 1,769 cadastral maps 
of all the villages of Aligarh district were collected from 
the tehsll headquarters at Koll, Atrauli, Slkandra Rao, Hathras, 
Iglas and Khair. The writer also collected Information regarding 
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this from village Patwaris (village accountants), Miasra bandobast 
(village records), Sankhiki Patrika (Statistical Bulletin of the 
district) and from field surveys. Then on the basis of this data 
map was prepared to show the incidence and intensity of saline 
and alkali lands in Aligarh district with the help of quartile 
technique (Fig, 4,1 ). 
Assessment of the physico-chemical characteristics of the 
saline and alkali soils and various soil profiles were also 
studied with the help of the Regional Soil Testing Laboratory and 
were subjected to preliminary testing, as the determination of 
pH, ECe, ESP, calcareousness etc. At selected places, the depth 
of water table was also determined with the help of personnels 
from the Ground Water Investigation Organisation, Aligarh, 
On the spot, surveys were made by the writer to areas 
where act\ial reclamation work was in progress, past reclamation 
expociences and results of present work have helped the writer 
to suggest about the suitable technology which could be adopted 
in various areas of the district, Bvaluaticm of the economics 
of reclamation and the input-output balance was made on the 
basis of results, obtained, by the various projects working 
in the district. 
For assessing the impact of land reclamation on rural 
development, it was difficult to study all the usar infested 
villages, so the writer chose six villages where reclamation 
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is actually in progress and where the people are getting the 
fruits of reclamation. The methods chosen for this study were 
descriptive and analytical, based on interviews with villagers 
on the spot surveys of these sites, and interviews with the 
personnels of various projects. The questions put before the 
rural masses were descriptive and simple regarding their views, 
their difficulties or hinderance, the future benefits, the 
help both technical and financial from the Government and so on. 
On the basis of actual results obtained, future projec-
tions for the whole district were extrapolated. Projections 
were made interras of additional food production, additional 
employment, demand for improved seeds, fertilizers, bullocks, 
tractors, tube-wells and the additional income. An important 
consideration in making these projections would be the future 
strategy of development pursued by the Government. 
The present work is divided into three parts spread over 
six chapters. 
Part one comprises of introduction and chapter I which 
deals with nomenclature, classification, origin and formation, 
geographical distribution and general management and reclamation 
techniques of saline and alkali soils of India as well as in 
the world. 
Part two includes chapters II and III. Chapter II makes 
an attempt to analyse the physical features, drainage and climate 
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of the district and how these factors have helped in the forma-
tion of saline and alkali soils in Aligarh district. Chapter III 
is devoted to the examination of soils of the district. Here, an 
assessment has been made of the various types of soils, their 
potentiality and fertility status• 
Part three presents the crux of the problem investigated. 
This section comprises of ckopl^ i^ jj^ ^ancL 301 . Chapter IV 
presents the results of survey of the saline and alkali lands in 
Aligarh district. The incidence and intensity of saline and 
alkali lands in every village, causes of their formation, physico-
chemical analysis and profile studies of these soils were carried 
out and the pattern that evolved cxi block-wise level was presented, 
Chapter V deals with the on going reclamation schemes in the 
district and gives an account of the actual cost incurred and 
profits accruing from reclaimed lands in various villages. It 
also elucidates general reclamation techniques that can be appli-
cable in the district and estimate of the input-output balance 
of the expenditure that can be involved. In chapter VI, an 
attempt has been made to assess the impact of reclamation on 
naral development in the district on the basis of actual recla-
mation work going on in some of the villages. Based on the 
results obtained in selected villages future projections have 
been attempted for the entire district. 
CHAPrER - 1 
SALINE AND ALKALI LANDS 
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The ever increasing pressure on land means that planning 
decisions ought to be made only after comprehensive analysis of 
all relevant factors. In terms of landi:ise, one such factor is 
the nature of the soil. This is most obvious in agriculture, but 
the assessment of soil conditions is also very relevant to the 
planning of other landuses, for example forestry, pasture lands 
etc. Soil is the chief source of livelihood to farmers and is 
the basis of natural wealth. The awareness of soil properties 
and how soils vary in space can be of tremendous advantage in 
landuse planning. Saline-alkali soils are regarded as problematic 
soils which require special remedial measures and management 
practices for profitable utilization, 
1.1: NQMEMCLATURE AND CIASSIFICATIQN 
The salt-affected lands are known by different names in 
different parts of the world. The basic reason for this is that 
the conditions, causing the formation of such lands, differ 
widely from country to country and from region to region. 
Similarly, its classification also varies. Several research 
workers like Hilgard (1906), Gedroiz (1917), De Sigmond (1927), 
Kelley (1948, 1951), Richards (1954), Arany (1956), Kovda (1961) 
etc, have devoted attention to this aspect. Some of the views, 
regarding the nomenclature and classification, are presented 
here. 
Hilgard (1906) divided these soils into two classes 
namely 'white alkali' and 'black alkali'. The former denotes 
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those soils which contain chiefly sodium chloride and sodium 
sulphate and forms a white efflorescence on the surface when 
dry. The latter category has high content of sodium carbonate 
and is blackish in appearence because with high alkalinity 
organic matter is carbonized and deposited on the surface, 
Gedroiz (1917) recognised these soils into three types: 
1. Solonchak 
2. Solonetz 
3. Solod 
The solonchak is saline soil and solonetz have a high 
degree of alkali salts while solod soils are degraded solonetz 
soils. 
De Sigmond (1927), grouped these soils, on the basis of 
sodium and calcium amount, into three classes: 
1. Soils rich in alkali and calcium carbonate, 
2. Soils poor in alkali, but with considerable 
amount of calcium carbonate, 
3. Soils rich in alkali but free of calcium carbonate. 
In 1932, he revised his classification, which is as 
follows: 
1, Saline soils, 
2, Salty alkali soils 
3, Leached alkali soils 
4, Degraded alkali soils 
5, Regraded alkali soils 
19 
The saline soi ls have pH value below 8,5 and the dcrainant 
sa l t s are sulphate and chloride. The sa l ty a lkal i soi ls have a 
high proportion of exchangeable sodium and a considerable amount 
of sodiun carbonate. The leached a lka l i so i l s have a very low 
percentage of chlorides and sulphates but have a high content of 
sodium carbonate. Ihe degraded a lkal i soi ls have pH less than 
6,0 and the second horizon of such so i l s i s highly leached. The 
regraded a lka l i soils are those which have again developed alka-
l i n i t y af ter having been leached once. 
The Soil Salinity Laboratory of United States (Richards, 
1954) have classified such so i l s , into following types: 
1. Non-saline, a lkal i soi ls 
2 . Saline-alkali soi ls 
3 . Saline so i l s 
The non-saline, alkali soils contain sufficient exchan-
geable sodium and do not contain appreciable quantities of soluble 
salts. The saline-alkali soils contain sufficient exchangeable 
sodium percentage while the saline soils contain high amount of 
soluble salts. 
In 1958, the term 'alkali' was replaced by 'Sodic' soils 
to designate the major chemical element, i.e. sodium, in the 
soil complex. 
Arany (1956) revised the classification of DeSigmond 
(1932) and followed the pattern that was recognised in U.S.A. 
His classification is as follows* 
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!• Saline soils 
2, Alkali soils 
3. Saline-alkali soils 
4, Leached acid soils 
5. Regraded soils 
Szabotez and Jasso (1959) classified the alkali soils, 
into six types, on the basis of nature and amoxint of salts 
percentage, the thickness of the 'A* Horizon and the depth of 
calcium carbonate layers. The classification is as follows* 
1. Solonchak 
2. Solonchak-solonetz 
3. Meadow solonetz 
4. Steppe-like meadow solonetz 
5. Solod 
6. Solonetzic meadow 
Kovda (1961) classified such soils on the basis of the 
amount of total soluble salts and the quantity of chloride, 
sulphate and carbonate in the soils. He divided the solonchak 
into four types i 
1. Soda solonchak 
2. Sulphate solonchak 
3. Chloride solonchak 
4. Nitrate solonchak 
In soda solonchak, the s a l t s found in abundance are 
sodium carbonate, sodium bi-carbonate and magnesium carbonate. 
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The sulphate solonchak i s dominated by sodium sulphate, magnesium 
sulphate and calcium su lpha te , Ihe chlor ide solonchak contains 
sodium chlor ide , magnesium chloride and sometimes calcium chloride 
while the n i t r a t e solonchak contains predominantly sodium n i t r a t e 
and potassium n i t r a t e . 
A widely accepted c l a s s i f i c a t i o n of the s a l t y lands, on 
the basis of chemical system, i s given by the United States 
S a l i n i t y Department (Richards e t a l , , 1954). 
1, Saline soils 
2, Alkali soils or Non-saline sodic soils 
3, Saline-alkali soils or saline sodic soils. 
Saline soil contains sufficient soluble salts to impair 
its productivity. If the solution, extracted from the saturation 
soil paste, has an electrical conductivity (ECe) value of 4 or 
more millimhos per centimeter at 25°C, the percentage of exchan-
geable sodium (ESP) is less than 15 and the pH is usually less 
than 8,5, the soil is saline. They are usually covered with a 
surface crust of white salts, particularly in dry season when 
the movement of soil moisture is upward, that is why it is also 
known as 'white-alkali soils*. The commonly found salts are sodium 
sulphate, magnesium sulphate, calcium sulphate, magnesium chloride, 
sodium chloride, calcium chloride, sodium bicarbonates and 
nitrates. 
Alkali soils may be defined in terms of productivity as 
influenced by exchangeable sodium. It may or may not contain 
soluble salts. The amount of exchangeable sodium percent in 
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a l k a l i s o i l s i s more than 15, the pH i s between 8.5 and 10.0 
and in some cases i t may exceed 10.0 and the ECe i s l e ss than 
4 millirahos per centimeter a t 25°C, The s o i l i s often termed 
as ' b l a c k - a l k a l i soi l* due t o the effect of the high sodium 
content , which causes the dispersion of organic matter , the 
s o i l becomes black in colour . High sodium content makes the 
close packing of the p a r t i c l e s and consequently the movement of 
water and a i r becomes impossible through the s o i l . The so i l is 
extremely hard when dry and becomes s t i cky when wet. 
The s a l i n e - a l k a l i s o i l i s tha t s o i l which i s both sal ine 
and a lka l ine in na tu re . There can be a l l stages of i n t r a s i t i o n 
with the varying degree of dominance of s a l t - con ten t or high pH. 
Usually in t h i s type of s o i l , the e l e c t r i c a l conductivi ty of the 
sa tu ra ted ex t rac t i s more than 4 millimhos per centimeter a t 25 C, 
the percentage of exchangeable sodium i s more than 15 and the pH 
i s genera l ly above 8 ,5 . 
The Waste Land Reclamation Committee of India has c l a s s i -
fied these s o i l s in to s a l i ne s o i l s , s a l i n e - a l k a l i s o i l s and 
a l k a l i s o i l s . 
In India, the s a l t - a f f ec t ed lands a re known by a var ie ty 
of names in d i f ferent pa r t s of the country. The most common term 
used i s usar, derived from Sanskri t word ushtra^ meaning s t e r i l e 
o r barren lands . I t i s usual ly applied to a l l types of sa l ine 
and a l k a l i so i l s found mostly in Northern India, p a r t i c u l a r l y in 
Uttar Pradesh. Another term ia reh, which i s applied to designate 
the sa l ine so i l s found sca t t e red in the Indo-Gangetic Plain (New 
bold, 1846; Medlicott, 1863), In Punjab and Haryana thur is a 
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popular name used for s a l i ne s o i l s , but i f the land i s suffering 
from water-logging condit ions/ i t is ca l l ed as sem. On the other 
hand, a l k a l i so i l s are designated as ral^kar. b^ra and bs^ri lands. 
Kallar , i s another common term which i s co l l ec t ive ly used for 
sa l ine and a l k a l i lands , Usar^ yeh and k a l l a r are , the term for 
s a l i n e - a l k a l i lands, commonly used in the s t a t e s of Uttar Pradesh, 
Rajasthan, Madhya Pradesh and Bihar, In Maharashtra, the terms 
chopan^ khalaal^ kshar^ shora and lona are used for s a l i n e - a l k a l i 
s o i l . The term lor^a i s a lso used in Gujarat for s a l i n e - a l k a l i s o i l s . 
In Karnataka, souda^ iouau and three kinds of kar;l v iz , savi or 
sweet j^arl^ soul or s a l t i s h j<;arj. and jc^ta)^ or hard ka r l are the 
terms used for s a l i n e - a l k a l i s o i l s , Palachoudu and karu are the 
general terms for s a l i n e - a l k a l i s o i l s of Tamil Nadu and Andhra 
Pradesh; the s o i l r ich in a l k a l i carbonate i s known as choudu 
while the s o i l r ich in sodium chloride i s ca l led as uippu. The 
terms )<jiar and chars are used for the sa l ine s o i l affected by 
the sea water. In Kerala, these s o i l s are ca l led as kari^ pokhali 
or kaipad and are known to be ac id ic in charac te r . 
The word ' a l k a l i ' i s of Arabic or ig in meaning ash- l ike 
and was used by Arabs for the surface s o i l s which looked l ike 
calcined wood ash. Many common terms vised in U.S,3,R,, U.S.A. 
and elsewhere are famil iar in Indian s o i l l i t e r a t u r e . Solonchak, 
solonetz and solod are the Russian terms which are used for 
s a l i n e , a l k a l i and degraded a l k a l i s o i l s , r e spec t ive ly . The thur 
s o i l s of Haryana and Punjab resemble solonchak group, where as the 
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chopan s o i l s of Maharashtra^ u s a r s o i l s of U t t a r Pradesh and 
k a l l a r s o i l s of Haryana and Punjab e x h i b i t a so lone tz morphology. 
' W h i t e - a l k a l i ' and ' b l a c k - a l k a l i ' , i n t r o d u c e d by Hi lgard in U.S.A, 
cor respond to the so lonchak and a l k a l i con t a in ing so lub l e c a r -
bona te s , xrespect ive ly , B^ra s o i l corresponds t o the Russian terra 
s o l o n e t z whi le t?ari s o i l p r e s e n t s an i n t e r m e d i a t e s t a g e of a l k a l i 
development between normal and b^ra s o i l , which i s s i m i l a r t o 
the Russian s o l o n c h a k - s o l o n e t z . The main d i s t i n g u i s h i n g chemical 
c h a r a c t e r i s t i c s of t he d i f f e r e n t c l a s s e s of s a l t - a f f e c t e d s o i l as 
p e r U .S . S a l i n i t y Labora to ry , a longwith t h e i r l o c a l Ind ian nomen-
c l a t u r e a r e summarised i n t a b l e 1 . 1 . 
Table 1 . 1 : CHARACTERISTICS OF DIFFERENT TYPES OF SAUHY SOILS 
AND THEIR INDIAN MOiMENCLATURE 
Clas s ECe X 10 (mm hos/cra.) ESP pH Indian l o c a l name 
1 . S a l i n e So i l >4 
2 . Non-Sal ine <4 
A l k a l i o r Sodic 
S o i l 
3 . S a l i n e - A l k a l i >4 
o r Sodic So i l 
<15 <8.5 
>15 >8.5 
Thur, Uippu, Soulu, 
Lona, Reh, Shora, 
Pokhali, Khar and Kari, 
Usar, Rakkar, Bare, 
Chopan and Karl. 
>15 variable Usar, Kallar, Karl, 
Chopan, Bari, Reh, 
Choudu, Kshar and 
Jougu, 
ECe - Conductivity of the saturation extract 
ESP - Exchangeable sodium percentage 
Source; Agarwal, R.R., Yadav, J.3,P. and Gupta R.N. 1979, Saline 
and Alkali Soils of India,p. 10. 
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1,2 ORIGIN AND FORMATION 
A combination of factors, which are mainly geological, 
climatic and hydrological in natuire, is usually involved in the 
formation of saline and alkali soils. The intimate relationship 
of geology is often reflected in the nature of soluble salts in 
the weathering crusts of rocks of the parent materials from 
which the soils originated. The arid and semi-arid climates, 
where precipitation is usually less than evaporation, associated 
with certain elements of topography and ground water hydrology, 
aire often responsible for the accumulation in situ or transport 
and deposit in other places, of salts and manifestation of saline 
and alkali characters in the soil. Forest and grassy vegetations, 
which are able to penetrate deep into the soil forming rock, 
extract a large amount of salts for building up their organic 
matter but when this vegetation decomposes, the salts remain in 
the soil. 
Weathering is the primary source of all kinds of soluble 
salts usually found in soils; contemporary weathering and soil 
fortndLng processes can be regarded as a major significance in 
salinization of soils (Sokolovsky, 1941), The source of salts in 
many cases is from secondary deposits such as shales, sandstones, 
glacial and wind borne materials and unconsolidated alluvium of 
various geological ages (Kelley, 1951), These and particularly 
the former ones, have undoubtedly originated from the weathering 
of igneous rocks in various geological periods with the decom-
2S 
position and production of salts and their subsequent conversion 
into the present sedimentarly deposits. The drainage from the 
decomposition products of these secondary deposits like shales 
and sandstones, has been recognised as the Important source of 
salts. The chlorides and sulphates may be of volcanic in origin 
while the nitrates are biological in origin. 
Saline soils are essentially, but not exclusively, part 
of the arid zone landscape. Rainfall appears to have greater 
effect than annual temperature in determining the salinity of 
soil. Soluble salts will obviously accumulate wherever evapora-
tion exceeds precipitation, either alone or in combination with 
irrigation. 
Salt accumulation is also associated with certain types 
of land relief connected georoorphologically to low lands and 
hydrologically to regions of high water-tables. At such places, 
the surface run-off is negligible and drainage water evaporates 
leaving the salts on the surface. Itie process of evaporation 
also brings up salts from the lower horizons, if the moisture 
regime is connected with ground water. 
Ground waters of poor qiiality are widespread in arid and 
somi-arid parts and in coastal tracts and wherever water table 
is high i.e. within the critical limits. Such waters become 
potential source of danger for creating the problem of soil 
salinity. The use of saline ground waters for irrigation has 
accentuated the problems of brin^ -im*^  salts in extensive areas. 
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Irrigation by canals has also been the principal cause of exten-
sion of salinity problem. It also helps in raising the water 
table. The river water used for irrigation also contains some 
salts and these salts remain in the soil while the water is 
used by plants. 
Four successive phases in the formation of salt affected 
soils were recognised (De Sigmond, 1932) : 
1. Accumulation of salts 
2. The formation of alkali soil 
3. Natural or artificial washing out of excess salts 
of alkali soil. 
4. The degradation of alkali soil. 
These phases are termed as salinization, alkalinization, 
desalinization and degradation. Regradation was recognised as 
the fifth phase. Further, modification of this terminology was 
made as salinization, alkalinization, desalinization, solodi-
zation and regarding (Magistad, 1945). 
ISie accumulation of salts in the surface layers of the 
soil leads to salinization of soils. The salts of saline soil 
dissolve by rainfall or irrigation and sodixan ions solution 
replaces some of the calcium and magnesium salts in the soil. 
When this process goes on for a number of years the soil 
gradually becomes highly sodiumized or alkalinization takes 
place. When soil contains both soluble salts and exchangeable 
sodium, it becomes saline-alkali soil and when the excess 
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qxxantity of alkali salts is leached out from the soil either 
artificially or naturally, the process is called as desalini-
zation. When the nitrogen and magnesium ions are replaced by 
hydrogen ions, the degradation process of alkali soil takes 
place. In this process, sodium hydro-oxide is formed on the 
clay particles and the sodium carbonate is generally leached 
out leaving hydrogen clay in the soil* The soil, that is formed 
by this process, is called as solod and this process is known 
as solodization (Gedroiz, 1926). Sometimes, we find that there 
is a reaccumulation of salt after a process of degradation. 
When this happens, the process is known as regardation, where 
the sodium ions again starts to accumulate in the soil. 
Secondary salinization, related to the anthropogenic 
cycles of salts accumulation, is the result of errors of economic 
activities of man (Kovda, 1961)* 
1, Salinization of irrigated soils either as a iresult of rise 
in ground water levels or by the \ise of highly saline water 
for irrigation^ 
2, Removal of natural plants 
3, Flooding with saltish waters from industrial waters etc. 
1.3 GSQGRAPHI':::AL PiaiRiBUTioN 
Large areasof s a l i n e - a l k a l i s o i l s a re found in almost 
a l l p a r t s of the world. These so i l s occur in associa t ion with 
normal zonal s o i l s of the a r i d and serai-arid regions . They are 
foxond in be l t s or in pa tches , which may, a t times, be of 
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considerable expanse, e spec ia l ly under c e r t a i n hydrological and 
geographical condi t ions . At some p laces , t h e i r pa t t e rn of d i s -
t r i b u t i o n , i s extremely var iab le and s a l i n i t y and a l k a l i n i t y 
condit ions frequently change even a t r e l a t i v e l y shor t d i s tances . 
I t has been est imated t h a t about 39 per cent of the 
world 's dry land areas have been affected by s a l i n i t y or 
a l k a l i n i t y conditions. In Asia, these s o i l s are found in Eastern 
and Western Siber ia , Mongolia and Manchuria, Turkey, I ran, Iraq, 
Arabian Peninsula, Afghanistan, Syria (with Pa les t ine ) , India, 
Pakistan and China. In Europe, such s o i l s are foxmd in Romania, 
Holland, South East Russia, Hungary and a small por t ion of 
Mediterranean coastal areas of France and I t a l y . Where as in 
Africa, th« countr ies of northern coas ta l be l t such as Libiya, 
Egypt, Algeria, Morocco, Sudan e t c . as well as some p a r t s of 
Central and South Africa (Kalahari Desert) have incidence of 
s a l i n e - a l k a l i s o i l s . In South America, s a l ine and a l k a l i so i l s 
are found along the Pac i f ic coast (Peru, Chile, Ecuador, Colombia), 
south of Araucania, eas t of the Andes and in the g rea te r portion 
of the p l a ins of western Brazil and Argentina. Canada, Mexico 
and many of the western s t a t e s of U.S,A. in North America and a 
l a rge por t ion of Aust ra l ian continent a re a l so suffering from 
the scourge of s a l i n i t y and a l k a l i n i t y (Fig. 1.1). 
In India, these s o i l s occur in the a r id and semi-arid 
regions of the coiantry. The development of such s o i l s i s more 
pronounced in the s t a t e s of Uttar Pradesh, Punjab, Haryana, 
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Rajasthan, Gujarat^,trtfest Bengal, Maharashtra, Orissa, Kamataka 
and Madhya Pradesh, The ex ten t of s a l i n i t y var ies from s t a t e to 
s t a t e . There are , however, four major t r a c t s of s a l t - a f f ec t ed 
lands in India (Fig. 1,2)s 
1, The semi-arid Indo-Gangetic a l l u v i a l t r a c t s (mainly in 
Punjab, Haryana, Ut tar Pradesh and a p a r t of Bihar) , 
2, The a r id t r a c t s of Hajasthan and Gujara t , 
3, The a r id and semi-arid t r a c t s of southern s t a t e s , p r inc ipa l ly 
of the i r r i g a t e d requr (ve r t i so l ) s o i l s . 
4 , The coas ta l alluvium. 
I t i s estimated t h a t about seven to twelve mil l ion hectares 
of land have e i t h e r gone out of cu l t i va t i on or produce low yields 
of crop due to s a l i n i t y and a l k a l i n i t y problem (Jaggi, 1985), The 
problem i s p a r t i c u l a r l y acute in the a r i d and serai-arid t r a c t s of 
the Indo-Gengetic a l l u v i a l p l a in s , which contain about 40 per cent 
of the t o t a l s a l t - a f f ec t ed area of the country. The est imate of 
such lands in d i f fe ren t s t a t e s , as compiled by the Central Soil 
S a l i n i t y Research I n s t i t u t e , Karnal, i s given in Table 1.2. 
The area xinder sals ine-alkal i s o i l s i n Uttar Pradesh i s 
est imated to be 0.84 mi l l ion hectares approximately (Usar Land 
Reclamation Committee, 1938). But l a t e r i t was assessed to be 
1,28 mi l l ion hectares (Agarwal, 1959). S t i l l l a t e r , i t was 
assessed to be 1,295 mi l l ion hectares (Agarwal e t a l . , 1979). 
These s o i l s mostly occur in the semi-arid regions of the s t a t e 
and in the regions lying south-west of the Ganga (Fig. 1.3). 
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Table 1 .2 s STATE-WXSE ESTIMATED AREA AFFECTED BY SALINE-ALKALI 
CONDITIONS IN INDIA 
S t a t e Area i n m i l l i o n hec tare 
1 . U t t a r Pradesh 1.295 
2 . Gujarat 1 .214 
3 . West i iengal 0 . 8 5 0 
4 . Rajas than 0 . 7 2 8 
5 . Punjab 0 . 6 8 8 
6. Haryana 0.526 
7. Maharashtra 0.534 
8. Orissa 0.404 
9 . Kamataka 0 . 4 0 4 
1 0 . Madhya Pradesh 0 . 2 2 4 
1 1 . Andhra Pradesh 0 . 0 4 2 
1 2 . Other s t a t e s 0 . 0 4 0 
Source: Agarwal* R.R., Yadav, J.S.p. and Gupta, R.N. 1979, 
Saline and Alkali Soils of Inaia^p. 11. 
Highly sodiunized soils occur in the western districts of the 
state, particularly in the districts of Aiigarh and Bulandshahr. 
Saline sodic soils are chiefly found in the western and central 
Uttar Pradesh. In this area, a complete absence of gypstan is 
noticed. In eastern Uttar Pradesh, saline soils occur in pockets. 
Similar soils are also found in other areas of the state but they 
do not create any serious problem. The districts worst affected 
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by the ravages of salt-Infestation are Bulandshahr, Allgarh* Agra, 
Mathura, Mainpurl« Etawah, Kanpur« Lucknow, Farrukhabad, Hardol, 
Unnao, Ital Bareilly, Fatehpur, Allahabad, Pratapgarh, Sultanpur 
and Falzabad* There Is also another belt of salt<»affected soils, 
wnich runs through the districts of Azaingarh, western part of 
Ballia, northern part of Ghazipur and the Bhadoi tahsil of Varansl 
district. Man made saline and saline-sodic soils also occur in 
all the irrigated tracts of Uttar Pradesh* The most common feature 
of such lands is the appearence of extensive quantities of the 
white* greyish-^white or ash coloured salt encntstations at the 
surface during the dry periods. These landspresent• a sterile and 
barren look, with hard rock like surface, devoid of any vegeta-
tion, and poor or impeded drainage with muddy water stagnating 
over long periods during rains. The surface is quite often impe-
rmeable to water and there may be a hard kankar or clay pan at 
some depth in the profile. 
1.4 RECLAMJVTION AND MANAGEMENT : 
Since the saline and alkali soils differ a great deal 
in their physico-chemical characteristics, the methods to reclaim 
them will also differ. The methods adopted must be based on the 
proper under-standing of the causative factors, which led to the 
development of such soils. Depending upon the local conditions, 
a combination of techniques is usually required to achieve a 
permanent solution for this problem. Thus the reclamation tech-
niques adopted, should depend upon the soil and sub-soil condi-
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tlons and the degree of deterioration of the soil* These soils 
during tne process of reclamation pass thzt^ ugn a number of 
stages and soil tests may throw light on the changes occuring 
in these soils. 
Generally, saline soils are reclaimed by establishing 
drainage and resorting to leaching operations with enough 
quantity of good quality irrigation w^ter* Alkali soils, in 
addition, require a suitable amendutent for a ready source of 
soluble calcium to neutralize the alkali, replace the exchan-
geable soditim in the soil and flocculate the clay for improving 
pezmeability. Such a source of calcium can be found in a nunber 
of ways, either by adding directly a soluble calcium compound 
like gypsum or calcium chloride or using an acidifier, which 
may be organic or inorganic in nature but capable of dissolving 
the existing resources of native insoluble calcium in the soil 
and converting it into a soluble form for this purpose. Thus, 
saline and alkali soils require treatment witn gypsum, organic 
matter and green manuring; flooding, flushing and leaching with 
the help of good quality and large quantities of water; the 
improvement of drainage; the soil management involving land lave-
lling, light tillage operations and Judicious fertilizer manage, 
ment; the water management involving light and frequent irriga-
tions and the est«biistmient of vegetative cover to improve the 
soil structure. 
Broadly, the reclamation methods could be grouped as 
(Agarwal et al., 1968): 
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1. Physical and hydro«technical amelioration 
2. Biological amelioration 
3. Chemical amelioration 
The techniques involved in phys i ca l and hydro-technical 
amel iorat ion Include mechanical treatments l i k e deep ploughing, 
s u b . s o i l l n g , sand f i l l i n g and p r o f i l e invers ion . These may improve 
water in f l i t e ra t ion . Opening of the land and breaking ysp the hard 
encrusted surface s o i l , with or without C5)tuming the s u b - s o i l s , 
i s only p o s s i b l e thirough mechanical means* Sub-so i l ing cons i s t s 
of breaking the hard pan or cemented s u b - s o i l l ayers , through the 
use of c h i s e l s drawn by powerful t r a c t o r s , provided that the pan li£jS 
within 40 centimeters t o 100 centimeters of the sur face . Sand 
f i l l i n g i s done to Improve water and a i r pezmeabil l ty and th i s 
can be done by spreading a layer of sand and ploughing i t up with 
the top layer , or by digging holes down t o p ierce the hard sub-
s o i l and f i l l i n g these holes with sand. The process of p r o f i l e 
invers ion has been employed in U.S.S.R. in areas where s a l t y 
surface layer re s t s on horizon containing gypsum. 
After s u i t a b l e mechanical treatment of the s o i l and using 
good q u a l i t y i r r i g a t i o n water, leaching and drainage, cons t i tu te 
the hydro-technical parts of the method. Sometimes rain water i s 
a l s o used for leaching purposes. Excess so lub le s a l t s i s washed 
down the root zone through leaching and drained out of the 
p r o f i l e through good drainage. Usually the hydro-technical method 
i s an e s s e n t i a l part of a l l methods of reclamation, whether 
p h y s i c a l , b i o l o g i c a l or chemical. 
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Biological amelioration Includes the addition of organic 
matter which helps In the Improvement of water fllteratlon and 
releases carison dioxide during decomposition* Even growing a 
crop has biological ameliorative action, since during the respi-
ration carbon dioxide Is produced and the plants exert shading 
effect reducing evaporation and slowing down upward rise of salts 
from ground waters* In calcareous soils, the carbon dioxide 
brings In, additionally, the soluble calcium for exchange reaction 
to replace sodium In the soil exchange complex* Biological 
activity can be stimulated by simply allowing a grass cover to 
develop, or through afforestation, or green manuring with suitable 
crops; or Incorporation of crop residues, farmyard manures, 
pressmud and other organic materials etc. 
Inorganic chemical agents are used to reclaim alkali soils. 
These agents can be soluble calcium salts such as calcium chloride 
or gypsum; soluble calcium compounds such as lime stone, rock 
phosphate etc; acidifying materials such as sudphur. Iron sulphate, 
iron pyrites, aluminium sulphates etc. Of these gypsum is the 
cheapest and most connmonly used chemical amendment* 
In actual practice, the reclamation can be made much more 
effective and speedy, by combining the various ameliorative 
methods, since the interaction between them brings in more spec-
tacular result then when they are applied simply* 
Management of saline-aikall soils involves those special 
mechanical and agronomic practices wnich help to keep down the 
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harmful effects of salts and alkali during and after reclamation 
periods to avoid resalinization of tiie land to its original status. 
Suitable management practices include adoption of special plan-
ting and irrigation techniques, afforestation and pasture develop-
ment, cultural practices, land preparation and tillage methods 
etc. 
PART - TWO 
S T U D Y A R E A 
CHPATBR - 2 
ALIGARH DISTRICT: GENERAL AND PHYSICAL ASPECTS 
40 
Aligarh i s one of the important d i s t r i c t s of Uttar 
Pradesh. I t i s located in the western p a r t of the s t a t e , a t 
a d is tance of about 126 krns. from Delhi . I t l i e s in the 
cen t ra l p a r t of Ganga-Yamuna Doab. The d i s t r i c t comprises the 
northern most p a r t of Agra d iv i s ion . I t i s bounded by the 
Bulandshahr d i s t r i c t in the nor th ; Mathura d i s t r i c t in the 
south and south-west and Etah d i s t r i c t in the eas t and south-
e a s t . The extreme nor th-eas tern boundary, formed by the r ive r 
Ganga, separates the Budaun d i s t r i c t from Aligarh where as 
the extreme north-western boundary, formed by the r i v e r Yamuna, 
separa tes Aligarh from Gurgaon d i s t r i c t of Haryana s t a t e 
(Fig. 2 .1 ) . 
The d i s t r i c t of Aligarh spreads from 27°29' to 28*^11' 
north l a t i t udes and 77°29' to 78°38' eas t longi tudes . The 
g r e a t e s t width from eas t to west i s about 116 kilometers and 
the maximum length from north to south i s about 72 Ions. Ihe 
d i s t r i c t , according to 1981 census, has a population of 
2,565,450, spreads over an area of 5,024 square ki lometer . 
Ihe densi ty of population is about 511 persons per square 
ki lometer . About 65 percent of the t o t a l population is engaged 
in ag r i cu l t u r a l a c t i v i t y and about 77 percent of the t o t a l 
population l ives in r u r a l a r e a s . The rura l population is 
1,974,113, while the urban populat ion is 591,337, 
The d i s t r i c t has been divided in to s ix t ehs i l s^ namely 
Kbil, Sikandra Rao, Khair, Hathras, At rau l i and I g l a s . These 
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t e h s l l s are fur ther sub-divided in to 17 blocks namely Jawan, 
Dhanipur, Lodha, Akrabad, Sikandra Rao, Hasayan, Khair, Ghandaus, 
Tappal, Mursan, Sasnl , Hathras, A t r au l i , Gangeri, Bi jaul i , 
Ig las and Gonda, spread over 1,769 v i l l ages (Fig, 2,1 and 
Table 2 . 1 ) . 
Table 2.1» ADMINISTRATIVE DIVISIONS OF ALIGARH DISTRICT 
District 
Aligarh 1. 
2. 
3. 
4. 
5. 
6. 
Tehsils 
Koil 
Sikandra Rao 
Khair 
Hathras 
Atrauli 
Iglas 
1. 
2. 
3. 
1. 
2. 
3. 
1. 
2. 
3. 
1. 
2. 
3. 
1. 
2. 
3. 
1. 
2. 
Blocks 
Jawan 
Dhanipur 
Lodha 
Akrabad 
Sikandra Rao 
Hasayan 
Khair 
Chandaus 
Tappal 
Mursan 
Sasni 
Hathras 
Atrauli 
Gangeri 
Bijauli 
Iglas 
Gonda 
Villages 
109 
106 
143 
89 
68 
97 
97 
94 
92 
103 
115 
160 
116 
101 
91 
105 
83 
Source* D i s t r i c t S t a t i s t i c s Office, Aligarh, U.P. 
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Table 2 . 2 : LAND UTILIZATION STATISTICS OF ALIGARH DISTRICT 
1983-84 
( in h e c t a r e s ) 
1 . Report ing a r ea 
2 . F o r e s t s 
3 . Usar and u n c u l t u r a b l e lands 
4 . Land p u t to n o n - a g r i c u l t u r a l use 
5 . Permanent p a s t u r e s and g r a s s lands 
6 . C u l t u r a b l e waste (as ban ia r ) 
7 . Land under mi sce l l aneous t r e e s and crops 
8 . Cur ren t fal low l ands 
9 . Other fal low lands 
10 . Net sown a rea 
11. Area sown more than once 
12. Total cropped area 
13. Net irrigated area 
14. Total irrigated area 
15. Irrigation by different sources -
i) Canals 
i i ) Tube-wells 
i i i ) Other w e l l s 
i v ) T^nks« Lakes and ponds 
v) Other sou rces 
502,580 
808 
33,810 
39,748 
2,854 
8,456 
1,245 
14,203 
11,174 
390,282 
252,486 
642,768 
360,725 
448,034 
(.16) 
(6.73) 
(7.91) 
(0.57) 
(1.68) 
(0.25) 
(2.83) 
(2.22) 
(77,66) 
(50.24) 
(127.89) 
(71.77) 
(89.15) 
92,757 (25.71) 
258,951 (71.79) 
7,583 ( 2,10) 
149 ( .04) 
1,285 ( .36) 
Sources D i s t r i c t S t a t i s t i c s Of f ice , A l iga rh , U.P. 
Note i i ) F igures i n t h e b racke t (2 t o 14) show t h e percentage 
t o t h e r e p o r t i n g a rea of t h e d i s t r i c t . 
i i ) F igu res in the b racke t (15) show t h e pe rcen tage t o the 
n e t i r r i g a t e d a rea of the d i s t r i c t . 
44 
A p e r u s a l of t a b l e 2,2 shows t h a t In 1983-84 t h e t o t a l 
r e p o r t i n g a rea of t h e d i s t r i c t was about 502,580 h e c t a r e s , 
whi le t h e n e t sown a r e a was about 390,282 h e c t a r e s . The t o t a l 
cropped a r ea of t h e d i s t r i c t was about 642,768 h e c t a r e s and 
us^r^ bar ren and u n c u l t u r a b l e l and was about 33,810 h e c t a r e s 
(about 6 ,73 p e r c e n t of t h e t o t a l a r ea of t h e d i s t r i c t ) . During 
t h e l a s t f ive y e a r s , i t was observed t h a t t h e r e was an inc rease 
of 2,513 h e c t a r e s of l and in t h e n e t c u l t i v a t e d a r e a of t h e 
d i s t r i c t . While, t h e r e i s no doubt t h a t t h e bulk of t h e a g r i c u l -
t u r a l p roduc t ion w i l l have t o be ach ieved by i nc r ea sed y i e l d p e r 
h e c t a r e , but i t i s a l s o e s s e n t i a l t o br ing under c u l t i v a t i o n as 
much a r e a as p o s s i b l e not on ly for i n c r e a s i n g p r o d u c t i o n , but 
a l s o for p rov id ing l and t o l a n d l e s s o r for improving the s i z e of 
e x i s t i n g holdings e t c . A i l t h e s e measures , w i l l i n t h e long run 
h e l p i n t h e iniral development. However, before going i n t o the 
d e t a i l s of t h e s e p r o b l e m a t i c lands of Al iga rh d i s t r i c t , we should 
s tudy the p h y s i c a l c o n d i t i o n s of t h e d i s t r i c t which led t o the 
format ion of such l a n d s . 
2 .1 PHYSICAL FEATURES 
The topograph ic f e a t u r e s of A l i g a r h d i s t r i c t a r e s i m i l a r t o 
t h o s e found i n o t h e r p a r t s of t he Ganga-Yarauna Doab. Phys iographi -
c a l l y , t h e d i s t r i c t con t a in s v a s t a l l u v i a l p l a i n s , having a gen t l e 
s l o p e from nor th t o south and s o u t h - e a s t , and i s d ra ined by the 
r i v e r s Ganga i n the n o r t h - e a s t and Yamuna i n t h e n o r t h - w e s t . 
F igu re 2.2 has been p repa red for t h e ready unders tand ing of the 
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topography of Aligarh d i s t r i c t . 
From the low khadar of the Ganga r i v e r in the ea s t , the 
l eve l of the d i s t r i c t r i s e s sharply to the high uplands which 
crown the old flood bank of the r i v e r Ganga and then descends 
inland gradually to a depression, drained by the Nim and 
Chhoiya pad^s. Beyond which, i t r i s e s again to the bank of the 
Kali nadi> Along the r igh t bank of the Kali nadi , i s another 
sandy to s i l t y be l t r i s i ng from the low and narrow khadftf bel t 
of t h a t stream. Adjoining i t , i s a f e r t i l e be l t of loam s o i l , 
which sinks gradually into the broad cen t ra l depression. 
Through the cent re of the d i s t r i c t , a broad b e l t of 
low-lying land runs from north-west to sou th-eas t . Tnis broad 
low-lying be l t i s in fac t the cont inuat ion of the be l t which 
begins from the d i s t r i c t of Meerut, passing through the Ghaziabad 
and Bulandshahr d i s t r i c t s , enters Aligarh d i s t r i c t from Koil 
^ ehs i l in the no r th . The depression is narrow in the north and 
ge ts wider towards the south and i t eventual ly passes into the 
adjoining d i s t r i c t of Btah. I t i s believed to be a pa r t of a 
very extensive low-lying t r a c t which rvins through the centre 
of the doab. p a r a l l e l to the r ive r s Ganga and Yamuna. This t r a c t 
i s characterized by imperfect drainage and numerous ih^l^ in 
which the surface water c o l l e c t s . 
Beyond th i s depression, the surface r i s e s again into a 
l e v e l p l a in known as western t^ilands. In the north west, the 
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general c h a r a c t e r i s t i c s of the doab are maintained, loan a l t e r -
nat ing with clay in the depressions and with l i g h t e r ground on 
the banks of the few drainage channels, t i l l f i na l l y comes the 
high c l i f f of the Yamuna. From here, the leve l drops to the 
khadar of Yamuna. In the south-west of the d i s t r i c t , sandy 
t r a c t s with p r a c t i c a l l y no depressions a re found. 
Topographically, the d i s t r i c t represents a shallow trough 
(Sauce-pan shape) l i k e appearence. On the basis of topography 
the d i s t r i c t could be divided in to three d iv i s i ons ; 
1. The khadar p l a in s found mainly along the r i v e r Ganga in the 
eas t and along the r i v e r Yamuna in the west. 
2. The eastern and western uplands 
3 . The Central low-lying t r a c t . 
Sal t accumulation i s associa ted with ce r t a in types of land 
r e l i e f connected geomorphologically to low lands . At such places, 
the surface arun-off i s neg l ig ib le and drainage water evaporates 
leaving the s a l t s on the siorface. This process of evaporation 
a l s o brings up the s a l t s from the lower horizons, i f the moisture 
regime i s connected with giX)und-water. Infact , t h i s i s the most 
important means of s a l t accumulation found in contemporary s a l i -
n lza t lon of s o i l s . Alkal i s o i l s a re r a re ly res idual in nature 
(Kelley, 1951). Water i s the chief t ranspor t ing agent for s a l t s 
and i t s subsequent evaporation gives r i s e to l oca l i za t ion of 
Sal inas in s o i l s . Since these processes are accentuated in 
s i t u a t i o n s where s o i l mater ia ls are a l so t ransported, i t could 
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be concluded t h a t a large percentage of the a l k a l i s o i l s are 
a l l u v i a l in o r i g i n . 
Geologically, Aligarh d i s t r i c t forms a pa r t of the ImSo-
Gangetic Plain which came into exis tance in the Pleistocene 
p e r i o d . This land lying infront of the newly upheaved mountains 
(Himalayas), formed a depression, which was rapidly being f i l l ed 
up by the waste of the high lands . Various hypothesis have been 
put forward to explain the geological evolution of th i s Plain. 
Eduard Suess has suggested tha t i t i s a ' fore-deep ' formed in 
front of the high c rus t waves of the Himalayas as they were 
checked in t h e i r southward advance by the in f l ex ib le so l id land 
mass of the Peninsula. On t h i s view, the depression i s of a 
sync l ina l nature - a synclinorium (Wadia, 1981). On the basis 
of physical and geodetic considerat ions . S i r S. Burrard con-
s i d e r s tha t the Indo-Gangetic Plain occupies ' r i f t - v a l l e y ' , a 
por t ion of the Ea r th ' s surface sunk in a huge crack in the 
subcrus t , between p a r a l l e l faul t s on i t s two s i d e s . This r i f t 
extends from the surface far down into the c rus t about 32 
ki lometers deep and i s subsequently f i l l e d up by alluviiaii. This 
view has got few geological facts in i t s support but i s not 
adopted by geo log is t s , who believe t h a t the Indo-Gangetic 
depression i s a t u r e ' foredeep ' , a downwarp of the Himalayan 
foreland, of var iab le depth, converted into f l a t p la ins by the 
simple process of a l l u v i a t i o n . On t h i s view, a vigorous sedimen-
t a t i o n took place and th i s deposi t ion kept pace with subsidence 
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giving r i s e to t h i s tec tonic trough of India (Wadia, 1981), 
A t h i r d and more recent view about the or ig in of t h i s region 
i s as a sag in the c rus t formed between the northward drif-
t ing Indian cont inent and the comparatively soft sediments 
accumulated in the Tethyan sea which l a t e r on were crumpled 
up and l i f t e d up in the form of a mountain system (Krishnan, 
1982}. A general accepted view about the or ig in of the Plain 
i s t ha t , i t has been formed by the buckling down of the 
northern border of the Peninsular sh ie ld beneath the sediments 
t h r u s t over i t from the north (Krishnan, 1982), Whatever may 
be the cause which gave b i r th to t h i s trough, but once i t was 
formed, the depression was f i l l e d up with sediments brought 
by r ive r s flowing from the Himalayas and the Peninsula (Sharma 
and Coutinho, 1980), About the period of i t s o r ig in i t i s said 
t h a t the Indo-Gangetic depression must have been formed in the 
l a t e r stages of Himalayan Orogeny, when the Indian shield 
underthrust the Asian continent (Krishnan, 1982), 
Ihe exact thickness of the alluvium has not been ascer-
ta ined, but recent gravi ty , magnetic and seismic explorations 
show t h a t i t i s var iab le from l e s s than 1,000 t o over 2,000 
meters (Wadia, 1981), Geologists d i f f e r in t h e i r estimates 
about the thickness of the a l l u v i a l depos i t s . On the basis of 
geodetic observat ions, Glennie estimated i t s thickness to be 
about 1,950 meters (Glennie, 1932). Borings done mainly for 
a r t e s i a n wells have penetrated only ipto 1,606 meters in the 
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recen t alluvium s t r a t a (Krislrman, 1982), Magnetic surveys 
reveal loca l highs and lows, a l l of which dip s teep ly to 
the north. In 130 borings, the depth fiX)ni the surface to bed-
rock was foimd to range between 400 meters and 100 meters 
(Wadia, 1981). Oldham, on the bas is of geological considera-
t i o n s , postula ted the depth of the trough t o be about 4,600 
meters near i t s northern l imi t , from which the f loor slopes 
upwards to i t s southern edge where i t merges with the 
Vindhyan xj^lands of the Deccan (Oldham, 1917). Aero-magnetic 
surveys of the Ganges basin ind ica te t h a t the basement rocks 
l i e a t a depth of about 7,000 meters and the geophysical 
ind ica t ions of the basement are a t depths of 6,000 - 7,500 
meters below the surface (Krishnan, 1982). The data collected 
by the Survey of India in Bihar reveals t h a t the thickness of 
the deposi ts in the basin may be 1,800 meters and probably 
l e s s than 3,000 meters . 
Recently, during a d r i l l i n g operation a t Aligarh 
Railway s t a t i o n , the Central Ground Water Board, Lucknow 
(1978), has indicated t h a t the r ea l thickness of the a l luv ia l 
deposi ts a t Aligarh i s only 379.5 meters . A more recent report 
by the Hydrologocal Department of Uttar Pradesh (1984) has 
indicated t h a t the alluvium comprising of sand, s i l t and clay 
extends down to a depth of 286.69 meters a t Aligarh, below 
which sandstones have been encountered. 
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The rocks a re eveirywhere of f l u v i a t i l e and sub-aer ia l 
formation — massive beds of clay, e i t h e r sandy or calcareous, 
corresponding to the s i l t , mud and sand of the modeim r i v e r s . 
Gravel and sand becomes scarcer as the distance from the h i l l 
i nc reases . At some depth from the surface , there occur a few 
beds of compact sands and even grave l ly conglomerates. A 
c h a r a c t e r i s t i c of the clayey p a r t of the a l l u v i a l p la ins , par-
t i c u l a r l y in the o lde r pa r t s of the deposi ts , i s the abundant 
dissemination of impure calcareous mat ter in the form of i r r e -
gu la r concretions - ^cankar. 
The a l l u v i a l deposits are divided into bhanaar and khadar 
l ands . The bhanaar lands are o lder alluvium and correspond, in 
age, t o Middle Pleis tocene period, while the khadar lands are 
newer alluvium. The bhanaar lands occtjpy the higher ground, 
forming small p la teaus in the i n t e r f lue areas , above the general 
flood leve l s of the main r ivers and t h e i r t r i b u t a r i e s , where as 
the khadar lands, newer in age, form the flood pla ins along the 
r i v e r bank. Ihe most important mater ia l in bhanaar lands i s clay 
which a t places becomes loam to sandy loam. The colour of these 
lands i s r a the r dark. Kankar deposi ts of various shapes and sizes 
found 
a r e a l s o / Another c h a r a c t e r i s t i c of bhanaar lands i s tha t large 
areas of r ich a g r i c u l t u r a l t r a c t s have become unsui table for 
c u l t i v a t i o n due to the presence of reh. The khadar lands of the 
d i s t r i c t are confined to the v i c i n i t y of the r ive r s Ganga and 
Yamuna. These lands are composed of sand, s i l t , mud and clay. 
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They a r e of l i g h t c o l o u r and g e n e r a l l y poor i n ca l ca reous 
ma t t e r* 
Medl ico t t (1880), Center (1880) and Voelcker (1897) were 
among the f i r s t t o a t t r i b u t e t h e o r i g i n of s a l t s in s o i l s of 
I n d i a t o the decomposi t ion of rocks through t h e agenc ies of 
wa te r and a tmospher ic g a s s e s . fiock weather ing i s t he primary 
sou rce of a l l kinds of so lub l e s a l t s u s u a l l y found in s o i l s . 
The sources of s a l t s a r e from t h e secondairy d e p o s i t s such as 
s h a l e s , s ands tones , g l a c i a l and wind bom m a t e r i a l s and uncon> 
s o l i d a t e d a l luvium of va r ious g e o l o g i c a l ages (Kel ley, 1951). 
2.2 DRAIMAGE : 
Salt-accumulation is associated with both surface drainage 
and ground waters. Usually, these waters contain considerable 
amount of dissolved salts and it is found that bad drainage of 
surface water and high ground water level are the important 
factors for the soil salinity on the surface of the eairth. Thus, 
the origin of salts in the soils of Aiigarh district may be in 
three possible ways: 
1. Surface water* Salts are brought down by the flowing waters 
of the rivers after dissolution from the weathering of rocks 
and deposited along the alluvium. 
2. Canal waters: Salts are redistributed through canal waters. 
3. Ground waters: High ground water level is responsible for 
soil salinity. 
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1. Suyf^cQ wf^eys : 
River water contains some s a l t and when t h i s i s used for 
i r r i g a t i o n , the s a l t remains in the s o i l and water i s consumed 
by p l a n t s . Probably both the r ive rs Ganga and Yamuna bring with 
them large amounts of s a l t s and spread them on t h e i r banks. I t 
i s observed t h a t the r i v e r waters contain varying quant i t ies of 
dissolved s a l t s , chief of which a re in the form of bicarbonate, 
sulphate of calcium and sodiiaro; minor quan t i t i e s of chlorides 
and magnesium may a l so occur in small r i v u l e t s . Since, the two 
r i v e r s Ganga and Yamuna of the d i s t r i c t are flowing on the high 
land per ipher ies , the s a l t is fur ther t ransported to the low-lying 
areas of the d i s t r i c t and hence the cen t ra l low-lands have become 
impregnated by s a l t s . Rest r ic ted drainage i s usual ly the main 
reason for the accumulation of s a l t on the sur face . At such 
p laces , surface run-off i s neg l ig ib le and drainage water evapo-
r a t e s leaving the s a l t s on the sur face . The r ive rs of Aligarh 
flow from north to south and south-eas t following the general 
s lope of the land. There are many small seasonal streams and 
na las which have no permanent source of water and they are 
completely dried up or reduced to ins ign i f ican t streams during 
the summer months. These streams a l so help in s a l t accumulation 
in the d i f ferent p a r t s of the d i s t r i c t . 
a . Rivers j 
Ganga, Yamuna, Kali, Sengar, Karon, Rind and Neem are the 
important rivers and streams of Aiigarh district (Fig 2,3). 
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The Ganga# having i t s source in the snowy caps of Himalayas, 
en te r s the Great Plain a t Hardwar. From where, i t flows south-
wards upto Bulandshahr then i t en te r s Aligarh and takes a south-
e a s t e r l y d i rec t ion forming the nor th-eas tern boundary of the 
d i s t r i c t . The r i v e r general ly follows a be l t or recent alluvium, 
but in rainy seasons i t general ly moves from one side to another 
s ide within a be l t of 5 or 6 kms. However, the change in the 
course has been reduced to a considerable l imi t by constructing 
the Lower Ganga Canal a t Narora. During the rainy season, the 
volume and ve loc i ty of the r i v e r i s considerably increased because 
of which the low-lying areas are frequently inundated. The land 
along the r ive r i s r ich and produces good yie ld of crops wi-Ui 
l i t t l e i r r i g a t i o n . 
The Yamuna i s one of the most important t r i b u t a r i e s of the 
Ganga. I t ' s source l i e s very close t o t ha t of Ganga in the 
Himalayas and i t en ters the p la in a t Oehradvm from where fo l lo-
wing a southward d i rec t ion i t moves along the north western 
border of Aligarh and then i t again moves towards south into 
the Mathura and Agra d i s t r i c t s . In Aligarh, Yamuna flow from 
north to south with a minor loop. The neighbouring lands along 
i t are f l a t and low-lying p la ins and r i s e gradually with a gentle 
s lope . The r i v e r banks a re very f e r t i l e and are mainly devoted to 
a g r i c u l t u r e and grazing. The width of the r i v e r va r i e s from about 
390 meter during the rainy season to 150 meter in summer months. 
S imi lar ly , the ve loc i ty of the r i v e r a l so var ies from about 3 kms. 
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pe r hour during normal season to 11 kms, per hour in the rainy 
season. 
Kali nadi. r i s e s in Muzaffar Nagar d i s t r i c t and moving 
southwards through the d i s t r i c t s o£ Meerut, Ghaziabad and 
Bulandshahr, i t en ters Aligarh. In Aligarii, i t takes a south-
e a s t e r l y course and separates the At rau l i t e h s i l from Koil and 
Sikandra Rao t e h s i l s . Kali i s a perennial stream and runs through 
a narrow val ley marked by hign banks. During the hot season i t is 
no t a very s ign i f i can t but during the rainy months i t becomes a 
r i v e r of considerable magnitude, then i t overflows i t s banks 
and makes some deposi ts of a l l u v i a l s i l t . I t flows through a 
varying be l t of sandy so i l s which is found along both the s ides . 
In summer, it 's width is not more than one meter but during rainy 
months, i t i s about 18 meters . 
Neem na^j. i s a small stream coming from the north and joins 
t h e Kali nadi on i t s l e f t bank. I t i s seldom dry in hot season 
and i s dLnundated during the rainy seasons. The bed of t h i s r ive r 
has been deepended to improve the drainage and i t ' s water i s 
used for i r r i g a t i o n purposes, 
Sengar i^adi i s the t r i b u t a r y of Yamuna and r i s e s from the 
cen t r a l depression of Aligarh d i s t r i c t . Original ly , i t rose 
from the grea t Adhawan -jhi^ of cen t ra l depression. I t flows 
southwards through the south-eas t comer of the Koil t e h s i l , 
then moving west of v i l l age Akrabad in Sikandra Rao t e h s i l . i t 
e n t e r s the Hathras t e h s i l . The r i v e r derives a considerable 
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supply of water from Lehtol drainage cut excavated in the 
low-lying t r a c t in the eas t of Aligarh. The Sengar i s usually 
dry during the summer months« unless used as a canal escape 
but during the ra ins i t becomes a very useful r i v e r . I t i s not 
helpful and useful for i r r i g a t i o n purpose because i t car r ies 
scanty supply of water. 
Rind p^di r i s e s in the cen t ra l low lands of Aligarh and 
moves southwards following a sou th-eas te r ly d i r e c t i o n . I t is a 
seasonal stream and i t s bed i s almost dry in cold and hot months 
but during the rainy season i t becomes a r i v e r of considerable 
magnitude. I t occv:^ies a shallow a l l u v i a l bed. In the years of 
unusual heavy r a i n s , the coasta l areas are affected by inunda-
t i o n but during receding times the r i v e r leaves a r ich layer of 
a l l u v i a l depos i t s , 
Karon nadi occupies the western port ion of the d i s t r i c t 
and passes through Khair, Iglas and Hathras t e h s i l s . I t follows 
a north-west to south-eas t d i r e c t i o n . In the upper course, i t 
contains a broad basin with low-lands on both s i d e s . Though i t s 
bed has a r t i f i c i a l l y been improved yet i t does l o t s of destruc-
t i v e work in i t s v i c i n i t y during the r a i n s . In the lower course, 
i t follows a narrow sandy and well defined bed. In hot weather 
season i t remains dry but during ra iny season i t a t t a i n s a width 
of about 50 meters . 
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b. gMU : 
flie broad low-lying t r a c t of Aiigarh d i s t r i c t i s dotted 
by i h i l s but these are not pennanent featxires. The i h i l s increase 
in number and extent from the northern border of the d i s t r i c t t o 
southwards. The chief 1hi ls of Koil t e h s i l are those a t Gursika-
ran, I k r i and Adhawan. In Akrabad block, the l a r g e s t i h i l s are 
a t Ladhua, Suhauli and Gopi, while in Sikandra Rao block, there 
i s an extensive group of depressions to the south and east of 
Sikandra Rao i t s e l f . Another group of i h i l s i s in Hasayan block, 
comprising the broad i h i l s of Hasayan, Bakayan, Nagla Sheikha 
and Jao and there are a lso several detached ih i l s in di f ferent 
p a r t s of t h i s block notably a t Bhisi and Mau C h i r a i l . The Atraul i 
t e h s i l does not have any prominent i h i l except for the several 
shallow i h i l s found in the depression t o the south-eas t of the 
A t r a u l i town. There are none in Iglas and very few in Hathras, 
while the Khair t e h s i l i s s imi la r ly devoid of i h i l s except in 
the nor th-eas tern comer , which i s p a r t of the cen t ra l depression 
and has large lakes of Ogar and Morehna. These i h i l s a lso help 
in the accumulation of s a l t s . Since most of the i h i l s are found 
in the cent ra l low-lying t r a c t , which is character ized by r e s -
t r i c t e d drainage-waterlogging condit ions occur espec ia l ly during 
the rainy season. But, a f t e r the r a i n s , the water evaporates 
leaving the s a l t s on the surface . Stagnant waters of lakes, 
p a r t i c u l a r l y of small ponds may a l so have moderate to high s a l t 
con t en t s . 
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2, Canal waters : 
Canal i r r i g a t i o n was introduced as a step to eliminate 
vagar ies of nature so as to lend s t a b i l i t y to a g r i c u l t u r a l 
product ion. But the lands which a re sought to be protected 
aga ins t water shortage, are now facing hazards of water-logging, 
s o i l s a l i n i t y and a l k a l i n i t y . Since water i s the chief c a r r i e r 
of s a l t s , i t s r a t ing for i r r i g a t i o n purposes in r e l a t i on to the 
methods of appl ica t ion and the types of so i l s and crops to be 
i r r i g a t e d are problems of v i t a l importance to i r r i g a t e d ag r i -
cu l tu re • 
The d i s t r i c t of Aligarh has a network of canals , which 
a re mainly aligned in a north to south d i rec t ion probably due 
to easy flow of water (Fig. 2 . 4 ) ; 
a J Upper Ganga Canal 
b» Mat Branch 
c j Hathras Branch 
dx Anupshahr Branch 
e : lower Ganga Canal 
The Upper Ganga Canal runs through the cen t ra l low-lying 
t r a c t of Aligarh d i s t r i c t . I t en ters the d i s t r i c t a t Danpur in 
Jawan block and taking a sou th-eas te r ly d i rec t ion for about 
40 kms. to Nanau, where i t i s divided in to Kanpur and Etawah 
branches. The Kanpur branch runs in a south e a s t e r l y d i rec t ion 
p a s t Sikandra Rao in to the d i s t r i c t of Etah, a d is tance of about 
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31 kms. The Etawah branch runs a t f i r s t towards south but a t 
Bijaigarh i t curves to the south-eas t and continues to run 
p a r a l l e l t o the Kanpur branch t i l l i t leaves the d i s t r i c t 
a f t e r a course of about 32 kms. There are a number of d i s t r i -
bu ta r ies and channels of the canal, which are real igned and 
cor rec ted several t imes . The canal with a head discharge of 
about 2,500 cusecs, i s supplemented by 27 d i s t r i b u t a r i e s and 
74 channels. Thus, there are 101 d i s t r i b u t a r i e s and channels, 
running more or less p a r a l l e l to the main Upper Ganga Canal. 
The important d i s t r i b u t a r i e s are Koil, Harduaganj, Palra, Sumera, 
Machua, Sikandra Rao, Haider Nagar and Suhauli. Koil and Hardua-
ganj d i s t r i b u t a r i e s i r r i g a t e the area in the west of main canal 
while Palra, Sumera, Machua, and Sikandra Rao d i s t r i b u t a r i e s 
i r r i g a t e the area in the east of main canal . The area between 
Kanpur and Etawah branches is i r r i g a t e d by Haider Nagar and 
Suhauli d i s t r i b u t a r i e s . 
Mat branch en te rs the d i s t r i c t through the cen t ra l par t 
of Khair t e h s i l and running from north to south, i t touches 
the western boundary of Aligarh d i s t r i c t and enters the Mathura 
d i s t r i c t . Ihe canal with a head discharge of about 2,000 cusecs, 
i s supplemented by 7 d i s t r i b u t a r i e s and 44 channels. The 
important d i s t r i b u t a r i e s are Barauda, Shadipur, Jewar, Bajata, 
Mursan, Gorai and Sadabad. The cen t ra l par t of the Khair t e h s i l 
i s i r r i g a t e d by Mat branch, Barauda and Shadipur d i s t r i b u t a r i e s , 
Jewar and Bajata d i s t r i b u t a r i e s and t h e i r channels i r r i g a t e the 
62 
d r i e s t pa r t of Tappal block, Mursan and ^ora i d i s t r i b u t a r i e s , 
in the eas t of Mat branch, i r r i g a t e the dry t r a c t s of Iglas 
t e h s i l where as Sadabad d i s t r i b u t a r y waters the extreme southern 
p a r t of Iglas block and south-western pa r t of Mursan block, 
before passing into Mathura, 
Hathras branch with a head discharge of about 850 cusecs, 
takes i t s water from Mat branch near Bhagwangarhi in the south-
west comer of Khair t e h s i l and en t e r s the d i s t r i c t through 
Ig las t e h s i l . I t runs eastwards to cross Karwan nadi near Gonda. 
Then i t runs in sou th-eas te r ly d i r ec t ion t o Mendu, turning 
southwards i t en ters the Mathura d i s t r i c t . This branch is supp-
lemented by 14 d i s t r i b u t a r i e s and 42 channels, which together 
i r r i g a t e the areas of Gonda, Ig l a s , Sasni, Mursan and Hathras 
blocks . The important d i s t r i b u t a r i e s are Tochhigarh, Bisana, 
Gaj rau l i , Sikandarpur and Gonda. 
The Anupshahr branch with a head discharge of about 
1,560 cusecs, enters the d i s t r i c t through the north-eastern 
corner of Atraul i block. I t i r r i g a t e s the major pa r t s of 
Bi jau l i block and some area of Gangeri block, then passes into 
Etah d i s t r i c t . I t i s supplemented by 9 d i s t r i b u t a r i e s and 17 
channels . The important d i s t r i b u t a r i e s are the Hardoi, Dadon 
and Ninamai on the r i gh t bank and the Bazidpur on the l e f t bank. 
Itie Lower Ganga Canal passes through the north-eastern 
corner of the d i s t r i c t between the Anupshahr branch in the west 
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and Ganga river in the east. This canal is, generally, not used 
for irrigation purposes in Aligarh district, 
3. Ground water : 
The quality of under ground waters in many areas of arid 
and semi-arid climatic regions in India is poor and this poor 
ground water is also responsible for the development of soil 
salinity, specially in those areas where water table is high. 
During the summer months in areas of high water table, the 
under ground water due to capillary action comes on the surface 
and water evaporates leaving the salts on the surface. The 
intensity of ground water evaporation decreases as the water 
table recedes below the surface and that farther below 12 meters, 
the loss by evaporation from the surface ceases (Kulkami, 1961). 
Thus, wherever water table is high i,e, within the critical 
limits, such waters become a potential source of danger for 
creating the problem of soil salinity. The use of saline ground 
water for irrigation purpose has also posed the problem of salt 
accumulation in extensive areas. The ground water may contain 
all types of salts and minerals in varying degree. 
The ground water of Aligarh district occurs both under 
confined and unconfined conditions. In general, the shallow 
ground water of tte district is medium to moderate alkaline in 
reaction with pH ranging between 8,1 and 8,45 (Table 2,3). The 
quality of ground water generally deterioirates with depth. The 
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under ground water of Aiigarh va r i es from medium to moderate 
s a l i n i t y with content varying 3 to 4 folds (Agarwal e t , a l , , 
1952), Ground water a t lower reaches i s brakish t o sa l ine with 
a high content of ch lor ides , sulphate , magnesium, sodium and 
potassium. Formation waters are mildly a lka l ine and soft to 
s l i g h t l y hard in n a t u r e . Following are the ranges of t o t a l 
dissolved so l i d s , chlor ides and bicarbonates in ground water 
of Aiigarh d i s t r i c t (Handbook of Dis t r ic twise Hydrological 
Informations, U.P,, 1984). 
Total dissolved so l ids = 221-2419 ppra (parts per mil l ion) 
Chlorides = 215-1025 " 
Bicarbonates = 307- 586 " 
Specific conductivi ty, which i s the measure of mineral i -
za t ion and indica tes the s a l i n i t y of ground water^ var ies between 
814 and 5,085 roicromhos per centimeter a t 25°C, Table 2.3 shows 
the pH, speci f ic conductivity and chemical analys is of under 
groxaid water samples col lected from permanent hydrograph network 
s t a t i o n s of Aiigarh d i s t r i c t . A perusal of the data shows that 
t h e s a l t concentration i s low in the north-eastern p a r t of 
d i s t r i c t and increases towards the west and south-west. 
Figure 2.5 shows the d i s t r i b u t i o n of chloride in the shallow 
ground water of Aiigarh d i s t r i c t . 
The observations from d i f f e ren t hydrographic wells of 
Aiigarh d i s t r i c t show t h a t the depth of water in the pre-monsoon 
per iod (1984) ranged from 2.50 meters to 12.35 meters below 
ground level (Fig, 2,6) and in the post-monsoon period (1984), 
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i t v a r i e s from 2 , 0 0 m e t e r s t o 1 1 . 0 0 m e t e r s blplow ground l e v e l 
( F i g , 2 , 7 ) , The g r o u n d w a t e r l e v e l o f b l o c k s \ - Jawan , Dhan ipur , 
S i k a n d r a Rao, Hasayan , Akrabad and H a t h r a s i s \ g e n e r a l l y h i g h . 
The b l o c k s o f A t r a u l i , G a n g e r i , B i j a u l i , Lodha and S a s n i have 
d e e p ground w a t e r l e v e l w h i l e t h e b l o c k s of Gon<aa, I g l a s , 
Mursan , K h a i r , T a p p a l and Chandaus have medium g r o u n d - w a t e r 
l e v e l (Tab le 2 . 4 ) . 
T a b l e 2 , 4 : PRE AND P03T MONSOONS WATER LEVELS IN ALIGARH 
DISTRICT (1984) 
Block Depth o f w a t e r - t a b l e (below g round l e v e l ) i n m e t e r s 
Pre-monsoon Pos t -monsoon F l u c t u a t i o n s 
Jawan 
D h a n i p u r 
Lodha 
S i k a n d r a Rao 
Akrabad 
Hasayan 
K h a i r 
T a p p a l 
Chandaus 
H a t h r a s 
S a s n i 
Mursan 
Gonda 
I g l a s 
A t r a u l i 
B i j a u l i 
G a n g e r i 
2 , 5 0 
7 . 5 0 
9 , 4 0 
3 ,55 
4 , 8 0 
5 .50 
4 , 8 0 
9 . 3 5 
6 , 0 5 
7 .52 
1 2 , 2 0 
6 ,57 
3 , 9 5 
4 . 3 2 
1 2 , 3 5 
10 ,95 
1 1 , 1 0 
2 . 0 0 
4 , 7 0 
8 , 2 0 
2 , 7 5 
3 ,60 
3 , 4 1 
3 ,50 
8 .35 
4 .67 
6 . 7 0 
7 . 5 0 
5 . 0 5 
2 . 3 1 
3 .50 
1 1 . 0 0 
9 . 3 5 
9 . 8 3 
0 . 5 0 
2 ,40 
1.20 
0 .80 
1.20 
2 ,09 
1.30 
1.00 
1.38 
0 .82 
4 .70 
1.52 
1,64 
0 ,82 
1.35 
1.60 
1.27 
S o u r c e : Ground Water I n v e s t i g a t i o n O r g a n i s a t i o n , A l i g a r h , U.P, 
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2 .3 CLIMATE : 
The c l i m a t e of Al iga rh d i s t r i c t v a c i l l a t e s between the 
two extremes of severe cold i n w i n t e r and o p p r e s s i v e hea t in 
summer. The c l i m a t e i s i n tune wi th t h a t normally p r e v a i l s in 
t h e western p a r t of U t t a r Pradesh . The r a i n f a l l i s scanty 
ranging60 t o 75 cen t ime te r s p e r annum. The d i s t r i c t exper iences 
t r o p i c a l monsoon type of c l ima te wi th i t s c h a r a c t e r i s t i c seasonal 
rhythm marked by t h e n o r t h - e a s t and sou th-wes t monsoons. TSiere 
a r e four d i s t i n c t seasons most commonly r ecogn i s ed . 
1 . The co ld weather season {Dec, t o Feb.) 
2 . The ho t weather season (March t o Mid - J u n e ) . 
3 . The season of gene ra l r a i n s (Mid-June to Mid-Sep.) 
4 . The season of r e t r e a t i n g monsoon (Mid-Sept t o Nov.) 
The co ld weather season i s c h a r a c t e r i z e d by cold and 
dry a i r which blows con t inous ly dur ing the t h r e e months. The 
sky i s g e n e r a l l y c l e a r and c loud cover r a r e l y exceeds t w o - t e n t h . 
During t h i s season , t h e t empera tu re f a l l s and p r e s s u r e r i s e s . 
As a r e s u l t of which the whole d i s t r i c t comes under the in f luence 
of high p r e s s u r e b e l t . The begin ing of t h i s season i s marked by 
a cons ide rab l e f a l l i n t e m p e r a t u r e . The maximum temperature f a l l s 
from about 29*^0 t o 23°C, while t h e minlroum f a l l s from 12*^ C t o 
10°C in December. The t empera tu re shows a f u r t h e r decrease in 
Janua ry , when t h e maximum and minimum a r e 21 C and 7°C, The 
co ld waves coming from t h e Himalayas a l s o br ing a f a l l in the 
t empera tu re for a s h o r t p e r i o d . The d i r e c t i o n of p r e v a i l i n g winds 
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is normally from west and north-west to east and south-east. 
The winds are dry and light and generally blow at an average 
speed of about 3.2 kms, per hour. The rainfall is very small, 
irregular and sporadic and is caused due to the western dep-
ressions. The rainfall for the months of December, January and 
February 1985 was recorded to be 1.57 cms., 2,78 cms, and 
0 cms. In Febraury the temperature rises, the maximum and 
minimum being 27°C and 8°C, 
The hot weather season is characterized by rising 
temperature and falling pressure. In March, the maximum and 
minimum temperatures are about 34 C and 15 C, The temperature 
continues to rise in April and the maximum and minimtim for 
this month are 38°C and 21°C, The months of May and June 
record exceptionally high temperatures, as high as 43 C or 
44°C and even more than 46°C for few days. The days are charac-
terized by intensive heat, dry air and low relative humidity, 
A regular phenomena of this season is the blowing of hot and 
dry winds, locally called as ^oo, which blow with great velocity 
of about 5,5 kms, per hour in the month of March. It reaches 
its maximum in June when its velocity is about 10,5 kms, per 
hour. The humidity is lowest during these months occasionally 
falling to 2 or 3 percent in the afternoon. Another peculiar 
phenomena of this season is the occurence of dust and thunde-
rstorm, which are locally known as andhis. They usually occur in 
the afternoons and are accompanied by squally winds, thunder. 
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blinding dust and sometimes r a i n . The t o t a l r a i n f a l l recorded 
during the months of March, April and May 1985 was about 
2.18 cms., 4.63 cms. and 4,68 cms., r espec t ive ly . 
On account of the excessive heat of the summer months, 
a low pressure i s developed in the northern p a r t of India and 
by the middle of June i t brings a complete reversa l in the a i r 
movement. This i s the season of general rains which i s charac-
t e r i z e d by the a r r i v a l of humid oceanic cur ren t s , f a l l in 
temperatures, cool a i r and r a i n f a l l . The respect ive maximum 
and minimum temperature f a l l s from 40 C and 27 C in June to 
34°C and 25°C in the month of J u l y . The r e l a t i v e humidity 
increases from 30 percent in May to 74 percent in the l a s t of 
June and 84 percent in July and August. The sky i s overcast 
having an average cloud cover of about seven-tenths in July, 
The time of the onset and r e t r e a t of monsoon va r i e s from year 
t o year. Generally, in Aligarh d i s t r i c t , the ra ins set in by 
t he end of June or the f i r s t week of July and continxies t i l l 
the end of September or ear ly October. The average annual 
r a i n f a l l is about 70 cms., out of which about 90 percent of 
the t o t a l i s received during t h i s season. During 1985, the 
d i s t r i c t received about 76 cms. of r a i n f a l l . Another charac-
t e r i s t i c feature i s t ha t ra in does not fa l l continuously and 
there may be two or three days of continuous ra ins followed 
by dry in te rva l of a week or 10 days. 
The season of r e t r ea t i ng monsoon i s characterized by 
hot and s t icky weather and r i s e in temperature which s t a r t s 
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f a l l i ng by the end of October, The maximum and rainimxara tempera-
t u r e s in the month of September a re about 33 C and 24 C, respe-
c t i v e l y . The skies are c lear and r e l a t i v e humidity fa l l s to 
47 percent . The p rec ip i t a t i on in October i s only about 3 cms. 
and cloud cover ra re ly exceeds one- tenth . Due to c lear sky the 
day temperature i s high but the night temperature f a l l s . 
Saline and a l k a l i s o i l s are e s s en t i a l l y pa r t s of ar id 
and serai^arid zone landscape. Sa l t efflorescence development 
in India occurs in well marked meteorological a r e a s . Rainfall 
appears to have g rea te r effect than annual temperatures in de-
termining the s a l i n i t y and a l k a l i n i t y of s o i l . Soluble s a l t s 
accumulate wherever evaporation exceeds t o t a l p r ec ip i t a t i on , 
e i t h e r alone or in combination with i r r i g a t i o n . As already 
s t a t ed , the d i s t r i c t experiences high temperatures, especial ly 
during the summer months and low r a i n f a l l . High temperature 
helps in the process of evaporation which brings up the s a l t s 
from the lower horizons. Hence, due to t h i s pecu l ia r cl imatic 
conditions of the d i s t r i c t , evaporation exceeds t o t a l p r e c i -
p i t a t i o n . 
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The soils of Aligarh district are much the same in com-
position and appearence as those of the doab. Figure 3.1 has been 
prepared for the ready understanding of the topography development 
and characteristics of Aligarh soils. It is observed that the 
topography has great influence on the soils of Aligarh. Due to 
the sauce pan shape of the district with the rivers Ganga and Yamuna 
flowing on the highlands peripheries and a central low-lying tract, 
the alluvium brought by the rivers spreads over the whole of the 
district. The alluvium brought by the river Ganga spreads over 
about three-fouirth of the total area, while the alluviun brought 
by the river Yamuna spreads over about one-fourth of the total 
area of the district. Thus, soils of Aligarh are mainly made up 
by the alluvium brought by these two rivers - Ganga and Yamuna. 
The alluvial soils of Aligarh district has been divided 
into two broad geological divisions - the older alluvium (Bhanoar) 
and the newer alluvium (Khadar). The older alluvium is in the 
process of denudation while the newer alluvium is in the process 
of building up (I.C.A.R., 1969). The older alluvivm occupies the 
level plains above the general flood limits of the main rivers 
and their tributaries where as the newer alluvium occupies the 
flood plains of the rivers and their tributaries as a result of 
which the constituents of such lands are renewed every year. The 
alluvium chiefly consists of various grades of sand, silt and 
clay. Beds of very coarse sand or gravel are commonly found. A 
characteristic of the clayey part of the alluvial plains is the 
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abundant dissemination of impure calcareous matter in the form 
of irregular concretions - kankar. The soils differ greatly 
in texture and consistency ranging from the sands through loams 
and silts to heavy clays that are ill-drained and are sometimes 
charged with injurioxis accxanulations of sodium salts producing 
a sterile deflocculated conditions called usar. The character 
and quality of the drainage also greatly influence the develop-
ment of soils. From the river Ganga in the east, for instance, the 
soil varies from sandy to sandy loam and clayey loam upto the 
middle of the district. Further westwards, there is again the 
sandy loam tract, which finally merges into the sandy bed of the 
river Yamuna. 
3.1 TYPES OF SOILS : 
Different criterias have been applied by different workers 
to classify the soils of Aligarh district. First group of workers 
(Agarwal and Mehrotra, 1951 & 1952) classified the soils of 
Aligarh into six categories. The second group of workers 
(Dasgupta, 1980) classified these soils into four categories, 
while the third group of workers (Soil Survey Department, Project 
Office, Aligarh, 1984) classified these soils into eight categories. 
1* Classification of Aligarh soils bv Soil Survey and Soil 
work in U.P. (Aaarwal and Mehrotra. 1951 & 1952): 
According to the soil suirvey, carried out by the agricul-
ture Department of Uttar Pradesh (1951 and 1952), six soil types 
have been recognised in Aligarh district (Figures 3.1, 3.2; 
Table 3.1). 
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a i Aligarh Type I - Ganga Khadar 
b : Aligarh Type I I - Eastern Uplands 
c ! Aligarh Type I I I - Central Low-lands 
ds Aligarh Type IV - Western uplands 
e : Aligarh Type V - Yamuna Khadar 
f: Aligarh Type VI - Trans-Yamuna Khadar (Stiff-loam) 
a: Ganga Khadar : 
This s o i l type extends over a narrow be l t along the r ive r 
Ganga in the nor th-eastern p a r t of the d i s t r i c t . I t comprises of 
recent al luvium. The s o i l of t h i s region i s composed of s i l t y 
and sandy deposits which t h i s t r a c t receives year a f t e r year 
because of the over flowing of Ganga during the rainy season. 
Generally, the deposit i s of s i l t y nature with a varying colour 
from l i g h t grey to ash grey. The so i l i s irranature and has a sandy 
to s i l ty- loam t e x t u r e . 
The ground water l eve l i s high and very near to the 
surface and during the rainy season i t , general ly , remains on 
the su r face . This high ground water level i s responsible for 
the wide spread of sa l t -e f f lo rescence on the surface . During 
the summer months the s a l t s come up on the surface due t o capi-
l l a r y a c t i o n , l l i is type of s o i l s , impregnated by s a l t s , i s 
loca l ly known as usay. 
The area i s character ized by imperfect drainage having 
no na tura l flow of ground water e i t h e r l a t e r a l l y or downwards 
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because spring level occurs within one to two meter from the 
surface . Therefore, the s o i l s are sa l ine in nature and a lka l ine 
in react ion with a pH usual ly above 8.0. Thus, generally, i t 
could be said tha t these s o i l s are shallow, a lka l ine , mildly 
calcareous, a l l u v i a l flood p la in deposits having imperfectly 
drained s u b - s o i l s . The s o i l p ro f i l e cons i s t s of numerous immature 
s t r a t i f i e d layers of younger s o i l s which are deposited over one 
another during the f loods. These so i l s have a f a i r reserve of 
lime, magnesivxn, i ron and a comparatively low reserve of alumina. 
bs Eastern Uplands : 
This s o i l type occurs in the e n t i r e At rau l i t e h s i l with 
t he exception of a narrow depression in the south and a th in 
be l t of Ganga Khadar in the nor th-eastern pa r t of the d i s t r i c t . 
The colour of the surface s o i l varies from l i g h t brown t o dark 
brown with marked i l l u v i a t i o n of clay towards the bottom. While 
the colour of the sub-soi l i s darker . The texture of the surface 
s o i l var ies from sandy loam to good qua l i ty loam. Usually, the 
surface s o i l upto a depth of 20 to 25 cms, i s a well drained s o i l 
and contains loose loam t h a t can be eas i ly ploughed and cul t iva ted , 
These s o i l s are more leached than other s o i l s of the d i s t r i c t , 
because the annual r a i n f a l l in t h i s region i s more than in the 
other reg ions . The percentage of lime i s low and the magnesia i s 
every where more than l ime. Iron nodules occur almost every where 
in the s u b - s o i l . The drainage i s comparatively good as a r e s u l t 
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of which s a l i ne efflorescence (reh) occurs only in ins ign i f ican t 
p ropor t ions . These s o i l s are deep, well drained and neutral to 
mildly ac id i c in r eac t ion . 
c: Central Low-lands: 
The cent ra l low.land t r a c t occupies the eastern half of 
the Koil t e h s i l and the whole of Sikandra Rao t e h s i l . These so i l s 
have poor drainage, as a r e s u l t of which water logging occurs on 
large s c a l e . The area i s dot ted by numerous jh i l s and swamps, 
which during the rainy season give r i s e to numerous r ivu le t s such 
as the Rind, Sengar and I s an . 
These s o i l s are s t icky in nature and generally have clayey 
loam to loam t ex tu r e . The colour of these so i l s var ies from grey, 
ash grey or dark grey tending to be black when moist . The t r a c t 
i s vmderlaid by a th ick pan of kank^y occuring in mild cases in 
the form of nodules. At some places t h i s ikankar cements together 
t o form a s t i f f impenetrable rock in the bottom l aye r s . These 
kankar rocks are often used in Aligarh for the construction of 
cu lve r t s , wells and for building purposes. The percentage of clay 
decreases with the increase in depth. This shows that the impre-
gnable sub-so i l horizon does not allow the t rans loca t ion of even 
the f ines t clay p a r t i c l e s . Hence, waterlogging conditions ex i s t 
here and due to poor drainage, the soluble sodium s a l t s are 
deposited on the surface in the form of r eh . When one t r ave l s 
across t h i s area, one witnesses , the grim s i g h t of white f i e l d s . 
In the northern par t of t h i s t r a c t , a considerable port ion of the 
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land has been thrown out of cialt ivation because of the appearence 
of jreh. Further south, t h i s t r a c t contains the most unmanageable 
s o i l s which are loca l ly ca l l ed as ' ch ickno t ' • These s o i l s are 
a lka l ine in nature and contain the well-known usar patches of 
the d i s t r i c t . 
d: Western Uplands : 
This s o i l region covers the l a r g e s t area and occupies 
the upland t r a c t of the d i s t r i c t . I t includes the en t i r e t e h s i l 
of Ig las , almost the whole of Hathras te j^si l , three-fourth area 
of Khair t^h^ij . and the western port ion of Koil t e h s i l . This t r a c t 
runs from G.T, Road in the eas t to the Patwaha nal^ in the west 
including the Hasayan block in the south . The Karwan va l ley of 
t h i s region has a vexy narrow s t r i p of s t i f f e r s o i l . The area i s 
a lso drained by an a r t i f i c i a l drainage system known as C3anda naj.^. 
Here many other natural and a r t i f i c i a l drainage l ines meet. There-
fore, the area i s not affected by water logging and swampy con-
d i t ions and due t o t h i s the re i s absence of large s t re tches of 
usar s o i l s , 
The s o i l s are sandy in tex ture and brown or reddish brown 
i n colour . The area contains a number of sandy r idges . The s o i l 
of these sandy ridges are l o c a l l y cal led as bhur. These s o i l s 
present a t h i r s t y appearence because the water holding capacity 
of these s o i l s i s low. They are suffering from the deficiencies 
of organic matter and other p lan t n u t r i e n t s . They are a lso def ic ient 
in calcium and clay due to excessive leaching since times immemorial, 
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The lower horizons are also coarse textured. The water table is 
deep. Iron mottling may be seen in soil profile. Since the 
process of evaporation exceeds precipitation, the soils contain 
considerable quantities of soluble salts. For this reason, the 
soils are not acidic in reaction and the pH value of these soils 
varies from neutral to slightly alkaline. 
e: Yamuna Khadar s 
This tract occurs in the extreme north-western part of 
the district with a varying width from 9.65 kms, in the north 
to about 3.2 tans, in the south. At times of flood in the Yamuna, 
these soils are over flooded. They are clayey to clayey loam in 
texture and dark girey to black in colour. They are rather hard 
and difficult to till specially when dry and when wet they get 
puddled up and become unmanageable.These soils are poorer in 
sand fractions than the other soils of the district but they 
are rich in clay and silt which accounts for 60 to 75 percent of 
the soil, Illuviation is slightly observed only in the last two 
layers. The soils are strongly alkaline in character and the pH 
usually is more than 8,0. Alkalinity and the bad physical 
character of the soils render them difficult for normal agricul-
tural use. The bad physical nature is due to the high sodium 
saturation in the exchange complex of its sub-soils. These soil 
are rich in lime but magnesia content is more than lime except 
in the bottom layers. Calcium predominates at the surface but 
with the increase in depth it is replaced by sodium which increase 
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the concentration considerably to render the sub-soils sodiumised. 
The sulphates are high in the surface layer but in the lower 
depths carbonates become prominent, 
fJ Trans-Yamuna Khadar (Stiff Loam)i 
This tract is about 9 kms, wide and lies almost parallel 
to the Yamuna khadar tract in the fonn of a narrow belt in the 
eastern part of Yamuna. Topographically, this is a flat region 
made up of stiff loamy soils which becomes lighter in the south 
ultimately converging into the ridges of bhur. The texture of 
these soils varies from good quality loam to sandy loam. The 
clay percentage in the sub-soils is higher than at the surface. 
But the bottom layers are highly sandy having a sand proportion 
of about 78 percent. The colour of the surface soils is ash grey 
while the sub-soils are darker. These soils are compact, having 
restricted drainage and all the layers of the soil contain kankar 
nodules. They are neutral to slightly acidic in the surface layers 
and slightly alkaline towards the bottom. Water retaining capacity 
of these soils is poor. Organic matter and nitrogen are in average 
proportion. Iron content increases with the increase in depth, 
Lime is leached, therefore, it is slightly more at the bottom than 
on the surface. Magnesia is more than lime. The soluble salt 
percentage is not very high. Dominant salt found mainly on the top 
layers is bicarbonate, which gradually decreases towards the bottom, 
The soils have a good exchange status but calcium saturation is 
rather low, A strange feature of the complex is its high percentage 
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of magnesium s a t u r a t i o n and p o s s i b l y t h i s p reva l ence of magnesium 
i n the s o i l complex i s r e s p o n s i b l e for t h e s t i f f t e x t u r e of these 
s o i l s . 
2 , C l a s s i f i c a t i o n of A l i a a r h S o i l s based on the At las of 
A g r i c u l t u r a l fi^sources of India (Dasgupta. 1980) : 
There i s ano the r c l a s s i f i c a t i o n of A l iga rh s o i l s based on 
t h e A t l a s of A g r i c u l t u r a l Resources of I n d i a , e d i t e d by 3 .P . 
Dasgupta (1980) . This A t l a s shows the s o i l r eg ions of d i f f e r e n t 
p a r t s of I nd i a i n d i f f e r e n t p l a t e s . The s o i l reg ions of Al iga rh 
d i s t r i c t a r e taken from p l a t e nurobeis 7 and 9 and informat ions 
r e l a t i n g to t h e s e reg ions a r e col leicted from t h e f i e l d observa-
t i o n s and S o i l Survey Department, A l i g a r h . According t o t h i s 
c l a s s i f i c a t i o n , the d i s t r i c t has four s o i l r eg ions (F ig . 3 . 3 ) ; 
a s Younger A l l u v i a l S o i l s 
bi Calcareous A l l u v i a l S o i l s 
cs Sa l i ne and A l k a l i s o i l s 
di Older A l l u v i a l S o i l s 
a : Younger A l l u v i a l S o i l s : 
These s o i l s occupy narrow b e l t s i n the e a s t e r n c o m e r along 
the course of Ganga and in the Western co rne r along the course of 
Yamuna. These t r a c t s r e c e i v e every year new d e p o s i t s of s i l t s and 
sands due t o floods i n t h e r i v e r s Ganga and Yamuna. The c o l o u r of 
t h e s e s o i l s v a r i e s from l i g h t grey t o ash grey and dark grey , 
whi le t h e t e x t u r e i s sandy t o s i l t y loam. The water t a b l e i s high 
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and usual ly near the sur face . During the per iod of ra ins , i t 
genera l ly remains on the sur face . During the surraner months, 
wide spread sa l t -e f f lo rescence on the surface may be seen. The 
drainage i s imperfect, r e s t r i c t e d and poor. Total s a l t percentage 
i n these s o i l s i s high and^therefore^the s o i l s are sa l ine in 
nature and a lka l ine in r eac t ion . The pH i s usually above 8.6 and 
the s o i l s are shallow and mildly ca lcareous . The so i l s are not, 
general ly , mature and the p r o f i l e has many layezrs of younger 
alluvium, deposited over one another during floods in the Ganga 
and Yamuna, Agr icu l tu ra l ly , the s o i l s are not well developed 
because of floods, water loggings and sa l ine-eff lorescences but 
wherever cu l t i va t ion i s poss ib le , the s o i l i s f e r t i l e and good 
crops are r a i s ed . Such lands are character ized as good lands 
(Fig. 3 .4 ) . Most of the land i s devoted t o the cu l t iva t ion of 
some s a l t - t o l e r a n t crops such as sugar cane, barley, paddy and 
so on, 
b : Calcareous Alluvial S o i l s : 
These s o i l s are found in Iglas tehsi l> Mursan block of 
Hathras t e h s l l and Atrau l i and Gangeri blocks of Atraul i t e h s i l . 
In Ig las t e h s i l , they cover mainly the Gonda block. In At rau l i 
t e h s i l . they occupy narrow be l t s in the western pa r t of Atraul i 
and Gangeri blocks along the course of Kali nadi . In Iglas block, 
they are found in the south-western pa r t , while in Mursan block 
they are found in western, eas te rn and southern p a r t s . The texture 
of such s o i l s var ies from sandy t o sandy loam and small sandy 
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r idges espec ia l ly in Iglas and Hathras t e h s i l s are found. The 
colour of these so i l s var ies from brown to reddish brown. The 
water holding capacity i s very low and they present a t h i r s t y 
appearance. They are poor in organic matter and other plant 
nu t r ien ts and contain considerable amount of soluble s a l t s . 
They are r ich in calcivM carbonates because of which they are 
ca l led as calcareous a l l u v i a l s o i l s . The pH ranges from neutral 
t o s l i g h t l y a l k a l i n e . For a g r i c u l t u r a l purposes, they are not 
good so i l s due to poor in organic matter, sandy nature and 
presence of soluble s a l t s . Therefore, these s o i l s are mainly 
su i tab le for forestry and grazing (Fig, 3 .4 ) . 
c i Saline And Alkal i S o i l s ; 
I t i s found that mainly due to imperfect drainage, the 
d i s t r i c t contains vast areas of such s o i l s which are e i the r 
sa l ine and a lka l ine or have a tendency towards sa l in iza t ion and 
a l k a l i n i z a t i o n . Unfortunately a r id cl imate, poor drainage and 
high ground water table together account for s o i l s a l in i za t ion 
and subsequent a l k a l i n i z a t i o n . These so i l s are widely d i s t r ibu ted 
in the t e h s i l s of Sikandra Rao and Koil and in some parts of 
Khair, Hathras and Iglas t e h s i l s . The tex ture of these so i l s 
var ies from loam to clayey loam, while the colour var ies from 
grey to dark grey. These s o i l s have a high soluble s a l t percentage 
and pH is usual ly above 8 . 5 . During the ra iny season the s o i l 
remains submerged and becomes impermeable when f inal ly i t dr ies 
up. The sodium s a l t s destroy the physical conditions of the so i l 
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and decreases so i l aera t ion and due to t h i s p lan t growth is 
completely re ta rded . These so i l s can not be u t i l i z e d without 
reclamation and management, therefore they are characterized 
as poor lands (Fig. 3 .4 ) . At some places , where the in tens i ty 
of s a l t i s low, some s a l t - t o l e r a n t grasses and crops such as 
paddy, barley and sugarcane are cu l t iva ted but the yields are 
very low. 
ds Older Alluvium: 
This s o i l type covers most of the area of the d i s t r i c t . 
The s o i l p ro f i l e i s mature and the s o i l texture var ies frcro 
good qual i ty loam to sandy loam. I t s colour var ies from l i gh t 
brown to deep brown. I t i s a deep, well drained, neutra l to 
s l i g h t l y ac id ic so i l and i t can be eas i ly ploughed and c u l t i -
in 
va ted . Sal t -eff lorescence i s / i n s i g n i f i c a n t proportions and 
the s a l t content i s a lso ra the r low. The so i l i s very f e r t i l e 
and infact some of the highest y ie lds in the d i s t r i c t are 
obtained form t h i s s o i l . The sub-so i l contains large qiianti t ies 
of water which a growing crop can use p ro f i t ab ly . The main crops 
are -jowar, ba1ra and maize during the Kharif season. Mixed 
cropping of baiira and arh^r i s a l so p rac t i s ed . Dviring the rabi 
season, barley and wheat are grown. Pea i s a l so grown on these 
s o i l s . Agr icu l tu ra l ly , these s o i l s are character ized as very 
good lands (Fig 3 .4 ) . 
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3. Classification of Allaarh Soils by the Soil Survey 
Dep^rt^m^nt, Ajlq^yh ^19b4) j 
Recently, a survey was conducted by the Soil Survey 
Department of Aligarh district (1984) and according to this 
survey the soils of Aligarh district have been classified into 
eight types (Fig. 3.5) on the basis of profile, texture, colour 
etc. 
at Recent Alluvium 
bs Ganga Loamy 3ands 
ct Ganga Sandy Loam 
d$ Ganga Clayey Loam 
e X Yamuna Sandy loam 
f 8 Yamuna Khadar 
gs Trans - Yamuna Khadar 
h: Usar soils 
ai Hecent Alluvium; 
This soil type is found in narrow belts along the courses 
of Ganga and Kali nadi in Atrauli tehsil, and along the course of 
Yamuna in Khalr tehsil. The profile is immature and generally 
these soils are sandy in texture. Their colour varies from light 
grey to ash grey in the Ganga and Kali nadi belts while in the 
Yamuna belt, the colour varies from light grey to dark grey. In 
texture, the Ganga and Kali nadi belts contain coarse sandy soils 
where as the Yamuna belt has fine sandy soils. 
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b : Ganga Loamy Sands: 
This s o i l type covers a narrow b e l t in the north-eastern 
p a r t of At rau l i t e h s i l and l i e s p a r a l l e l to the recent alluvium 
type S o i l . T^e s o i l i s deep and i t s p r o f i l e i s immature. I t i s 
loamy-sand in texture and var ies from l i g h t yellowish grey to 
dark brown in colour. Erosion i s moderate and at places i t i s 
severe . The slope of t h i s s o i l ranges from one percent to five 
pe rcen t , 
a Ganga Sandy Loam; 
This so i l type covers most of the area of At rau l i 
t e h s i l and Dhanipur block of Kbil t e h s i l . Soil is mature, deep 
and a g r i c u l t u r a l l y very good. These s o i l s are sandy loam to 
good qua l i ty loam in tex ture and l i g h t brown to brown and a t 
places dark brown in colour . The region i s almost leve l led 
p la in where slope i s only one percent and erosion i s general ly 
i n s i g n i f i c a n t . At some p laces , a l i g h t erosion may be seen, 
ds Ganga Clayey loam: 
This s o i l type i s mainly found i n the Sikandra Rao 
t e h s i l and Jawan block of Koil t e h s i l . Some small patches 
of these so i l s are a lso found in Lodha and Dhanlpxir blocks 
of Koil t a h s i l and At rau l i and Gangeri blocks of Atraul i t e h s i l . 
The p r o f i l e i s deep and mature and the region of such s o i l s 
presents a low-land topography. The area is generally f l a t and 
s lope i s l e s s than one percent . Erosion i s negl igible and a t 
some places i t i s very s l i g h t . 
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es Yamuna Sandy Loam: 
This soil type covers the entire tehsil of Iglas, 
Chandaus and Khair blocks of Khair tehsil and most of the 
area of Hathras tehsil, south-west corner of Hasayan block of 
Sikandra Rao tehsil and the eastern part of Tappal block of 
^si^^ tehsil. The soil profile is mature and deep and the entire 
area of these soils shov;s an upland topography. The slope in the 
region varies from one percent to three percent and erosion 
ranges from slight to moderate. 
f» Yamuna Khadart 
Yamuna khadar soil occupies the western part of Tappal 
block of Khair tehsil and runs in a belt from north to south 
in east of recent alluvium type soil. This type of soil is 
further divided into two types: 
i : Yamuna Clayey - Loam 
ii : Yamuna Sandy - Loam 
Yamuna clayey loam occurs in the central-west part of 
Tappal block. A small patch of such soil is also found in the 
eastern boundary of this block. The soil is deep and tends 
to be matured. The texture varies from loam to clayey loam or 
clay. Erosion is moderate and slope is from one percent to three 
percent. The Yamuna loamy sands are found in the north, south 
and east of the Yamuna clayey loam. The soil is deep and has a 
loamy sand texture. The slope varies from one percent to three 
percent and erosion is moderate. 
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gi Trans-Yamuna Khadar: 
Trans-Yamuna Khadar s o i l type covers t h e c e n t r a l and 
e a s t e r n p a r t of Tappal block of Khair t ^ h s i ] . . The s o i l i s 
f i ne sandy loam t o loam i n t e x t u r e and shows mature and deep 
p r o f i l e . The s lope i s l e s s than one p e r c e n t with s l i g h t e r o s i o n . 
hs Usar S o i l s s 
These s o i l s a r e mainly found in the t e h s i l s of Koi l , 
S ikandra Rao and Khai r , They a r e a l s o found in some p a r t s of 
Hathras and I g l a s t e h s i l s . P r o f i l e i s mature and deep and s o i l s 
vary from loam t o c layey loam and sandy loam i n t e x t u r e . These 
s o i l s a r e ca lca reous i n na tu re and a l k a l i n e in r e a c t i o n . The 
s l o p e i s l e s s than one p e r c e n t and e r o s i o n i n these s o i l s i s 
s l i g h t . 
3.2 FERTILITY STATUS OF ALIGARH SOILS: 
S o i l f e r t i l i t y i s def ined as the a b i l i t y and c a p a c i t y 
of t h e s o i l to provide a l l the e s s e n t i a l p l a n t s n u t r i e n t s for 
a growing c r o p . Seventeen elements have been found t o be 
e s s e n t i a l for the growth of p l a n t s . The s o i l s i s s a i d t o be 
f e r t i l e when i t con ta ins a l l t h e s e elements in a ba lance 
p r o p o r t i o n for the l u x u r i a n t growth of the p l a n t . In t h e absence 
of any one of t h e s e e lements a p l a n t may f a i l t o complete i t s 
l i f e - c y c l e . When the s o i l i s poor in t h e s e n u t r i e n t s , t h e s e 
e lements a re p r o f i t a b l y supp l i ed to t h e s o i l with f e r t i l i z e r s . 
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The e s sen t i a l elements are as follows (Buckman e t a l . , 
1980)J 
1. MacronutrientsJ 
a) Carbon, hydrogen and oxygeni Ihe plant obtains these frxDm 
air and water. 
b) Nitrogen, phosphorus, and potassium: The plant obtains 
these mainly from soil while some plants have the ability 
to utilize elemental nitrogen from air. 
c) Calcium, magnesium and sulphuri These are called secondary 
elements and plants obtain these from the soil. 
2, Micronutrients: 
Iron, manganese, zinc, copper, boron, molybdenum, 
chlorine and cobalt. The plant obtains these from the soil and 
uses them in relatively small amounts, 
3oil fertility may be affected by natural or artificial 
factors. The natural factors are parent material, climate, vege-
tation and age. The artificial factors are the soil management 
practices. The soils must be kept in a fertile conditions to get 
high yields. If any essential element is deficient, it should 
be supplied with the help of fertilizers. 
To study the fertility status of Aligarh soils, soil 
samples were collected from representative villages of the 
seventeen blocks of Aligarh district. The samples were tested 
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for t h e i r avai lable nitrogen, phosphorus and potash at the 
Soil Testing Laboratory, Aligarh. 
The s o i l t e s t data was further summarized with the 
help of s o i l f e r t i l i t y l i m i t s into low, medium and high ca te -
gories of avai lable phosphorus (P), patash (K) and nitrogen (N), 
measured through est imation of organic carbon (Table 3.2 and 
Fig, 3 . 6 ) . The experiments indicate t h a t the so i l of Aligarh 
are def ic ien t in ava i lab le nitrogen and phosphorus and they 
are r i ch in potash. The s o i l s near the banks of Ganga in the 
nor th-eas t and Yamuna in the north-west are very r ich in 
potassium and def ic ient in nitrogen and phosphorus but when we 
proceed towards the cen t ra l lowlands the potassium content 
s l i g h t l y decreases and tha t of nitrogen and phosphorus s l i gh t l y 
inc reases . 
A perusal of f igure 3.6 and t a b l e 3.2 shows tha t the 
s o i l s of a l l the blocks in Aligarh are r ich in avai lable potash, 
except for the Hasayan block where the avai lable potash i s found 
in moderate q u a n t i t i e s . The so i l s of Gonda and Gangeri blocks 
are very poor in ava i lab le ni trogen; Tappal, Khair, Chandaus, 
Ig las , At rau l i , Jawan, Dhanipur, Sasni, Hathras and Mursan 
blocks are def ic ient in nitrogen while Lodha, Akrabad, Hasayan, 
Sikandra Rao and Bi jau l i blocks have average quan t i t i e s of 
n i t rogen . The s o i l s of Gonda, Ig las , A t rau l i , Gangeri, Khair, 
Tappal, Chandaus, Hasayan and Mursan blocks are very poor in 
ava i lab le phosphorus; Jawan, Dhanipur, Sasni, Hathras, Sikandra Rao 
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T a b l e 3 .2 ( a ) , FERTILITY STATUS OF ALIGARH SOIL (BLOCi^WISS) , 
1984-85 
T e h s i l s 
Koi l 
K h a i r 
I g l a s 
H a t h r a s 
sSikandra 
Rao 
A t r a u l i 
Blocks 
Jawan 
Dhan ipur 
Lodha 
K h a i r 
Tappal 
Chandaus 
I g l a s 
Gonda 
H a t h r a s 
i-iursan 
S a s n i 
Silsandra Rao 
Hasayan 
Akrabad 
A t r a u l i 
B i j a u l i 
G a n g e r ! 
N _ N i t r o g e n 
P - Phospha t e 
K - P o t a s h 
N u t r i e n t I n d e x (%) 
N P K 
2 ,10 
1.92 
1.87 
l . b S 
2 . 0 0 
1.98 
1.89 
1.47 
2.U9 
2 . 5 5 
1.99 
2 . 3 3 
2 . 3 4 
1,92 
2 . 0 4 
2 .32 
1.59 
2 . 1 0 
2 . 0 3 
2 . 5 3 
1.81 
1.85 
1.82 
l . b 6 
1.66 
2 . 1 4 
1.77 
1.95 
1.82 
1.50 
2 . 5 4 
1.74 
2 . 2 1 
1.68 
L - Low 
M - Med 
H - Higi 
4 . 7 8 
4 .96 
4 . 6 1 
5 . 0 5 
4 . 6 1 
4 . 5 5 
4 . 5 8 
4 . 3 4 
4 .86 
4 . 9 7 
4 . 7 0 
4 . 6 1 
4 .12 
4 . 9 9 
4 .76 
4 . 6 3 
4 .36 
ium 
h 
V - Very 
F e r t i l i t y 
N 
L 
L 
L 
L 
L 
L 
L 
VL 
L 
M 
L 
M 
M 
L 
L 
M 
VL 
P 
L 
L 
M 
VL 
^L 
VL 
VL 
VL 
L 
VL 
L 
L 
VL 
K 
VL 
L 
VL 
s t a t u s 
K 
H 
H 
ri 
H 
i i 
H 
H 
K 
H 
H 
H 
r-H 
H 
li 
H 
u 
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3.2 ( b ) , LIMITS OF SXISTING NUTRITIVE INDEX 
Category- Range S t a t u s 
Very Low 
Low 
l-iediuin 
I-iedium High 
High 
0 . 0 - 1.8 
1.9 - 2 . 3 
2 . 4 - 3 .4 
3 .5 - 4 .2 
Acove 4 . 2 
Very Poor 
Deficient 
Average 
Moderately Rich 
Rich 
3.2 (c), LEVELS OF NUTRITIVE INDEX IN DIFFERENT BLOCKS OF 
ALIGARH SOILS (1984-85) 
Types 
I 
I I 
I I I 
IV 
V 
VI 
V I I 
M 
VL 
L 
L 
L 
M 
M 
M 
Category 
P 
VL 
VL 
L 
M 
VL 
L 
VL 
K 
H 
H 
H 
H 
H 
H 
MH 
Blocks 
Gonda, Gangeri 
Khair, I g l a s , A t r a u l i , 
Tappal, Chandaus 
Jav/an, Dhanipur, 
Hathras , Sasn i 
Lodha, Akrabad 
Kursan 
Sikandra Rao, B i j au l i 
Hasayan 
Source: Soil Testing Laboratory, Aligarh. 
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and Bi jau l i blocks a re de f ic ien t in phosphorus while Lodha 
and Akrabad blocks have average q u a n t i t i e s of phosphorus. 
An examination of the sand and s i l t fractions revealed 
the presence of quartz , c a i c i t e , b r o t i t e , feldspar and some 
dark brown pa r t i c l e s of ferruginous and magniferous mater ial 
brought down by the r ive r s (Dutt, 1969) . The ^ l igarh s o i l s 
show a poor mineralogical make up due t o poor drainage system 
and waterlogging e spec ia l ly in the cen t r a l low-lands. The clay 
minerals are found in associa t ion of neu t ra l s o i l s . The high 
potash content contained in the so i l s gives an indica t ion of 
feldspar, i l l i t e and other potash bearing minerals , 'The quartz 
i s present in g rea te r quant i ty in s o i l types of Central tpw-lands. 
Western Uplands and in the Trans-Yamuna Khadar, Si l icon dioxide 
(3IO2)/ iron oxide (Fe20-} and aluminium oxide (Al-O-) in 
d i f fe ren t s o i l s confirm the presence of ch lo r i t e minerals 
brought by the Ganga and Yamuna r i v e r s . Probably both the r ivers 
bring with them large amounts of potash containing minerals and 
the potassium^deposited on the banks of the r i v e r s , are further 
t ranspor ted to the low-lying areas of the d i s t r i c t and hence 
the e n t i r e d i s t r i c t has become r ich in potassium. The potassium 
carrying minerals weather in to clay and appreciable amounts of 
clay in the so i l s of Aiigarh is an ind ica t ion of the fact tha t 
there JLs above average potassium in the s o i l s . The so i l s are 
a lso very r ich in l ime. Thus, potassiiim in well-limed s o i l s 
i s not as l i ke ly to be leached out as d r a s t i c a l l y as t h a t in 
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acid soils. The semi-arid climatic conditions of Aligarh are 
conducive to the preponderance of potash in the soils because 
of insufficient water to leach soluble materials down into the 
soil profile and because the colloids do not become unsaturated. 
As a consequence of high potassium content,the soils 
become excessively alkaline in nature which hampers the growth 
of microbiol organisms, that are helpful in the fixation of 
nitrogen and reduces the content of available phosphorus• Scanty 
amount of phosphorus is transported by the rivers and what ever 
is carried, is not absorbed by plant due to the alkalinity of 
the soils. At high pH, phosphorus gets fixed and makes insoluble 
salts of the alkaline earth metals. This theory is further 
supported by the fact that all along the banks of Ganga and 
Yamuna rivers in western Uttar Pradesh, the nature of the soil 
remains nearly the same i.e. saline-alkaline. Soil tests of 
adjoining districts, through which the two rivers pass^ also 
revealed that the potassium content v;as also high there. There 
was a gradual decrease of potassium along the course of the 
rivers because larger amount of potassium containing minerals 
were deposited in the initial stage. Moreover, soil testing of 
samples at greater depth (2 meter) in Aligarh district reveals 
the same percentage of potassium which supports the theory that 
potassium has been transported and deposited layer upon layer 
since times immemorial by the rivers (Singh, et al., 1984), So 
it is natural to conclude that the soils of Aligarh are what 
the rivers have made them. 
PART - THREE 
I N V E S T I G A T I O N S 
CHAFPER - 4 
SURVEY OF 3AI>INE AND ALKALI LANDS 
IN ALIGARH DISTRICT 
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The task of feeding the rapid ly growing population, 
maintaining the socio-economic s t a b i l i t y , generat ing employment 
oppor tuni t ies and improving the standard of l i v ing of the rura l 
masses are some of the challenges which our country i s facing. 
Large t r a c t s of land have become unsuitable for cu l t iva t ion due 
t o floods, erosion and other na tu ra l calamit ies l i k e spread of 
s a l i n e - a l k a l i lands, water-logging e t c . I t i s estimated t h a t in 
India out of the t o t a l geographical area of 328 mil l ion hectares , 
about 150 mil l ion hactares are se r ious ly affected by erosion; 
about 7 mil l ion hectares by waterlogging and s a l i n i t y , another 
20 mil l ion hectares by floods and another 20 mil l ion hectares 
could be added t o t h i s l i s t due to inadequacy of d i s t r ibu t ion 
system and lack of proper arrangements for draining excess water. 
This brings the area to be improved to a t o t a l of 197 mil l ion 
hec t a r e s . These problematic lands , a f t e r reclamation could be 
u t i l i z e d in various ways e . g . they could be brought under 
cu l t i va t i on , fores t s could be grown on them, pastures could be 
developed, set t lement , indus t r i e s and communication l ines could 
a l so be developed here . But for any plan, which aims a t the 
u t i l i z a t i o n of such problematic lands the f i r s t s tep i s to 
de l inea te these lands and t h i s requires f ie ld surveys. Keeping 
t h i s JLn mind, the micro-level study of Aligarh d i s t r i c t was 
undertaken. 
In t h i s study the wr i t e r has col lected the data of sa l ine 
and a l k a l i s o i l s for a l l the 1,769 v i l l ages of Aligarh d i s t r i c t . 
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All the informations regarding the d i s t r i bu t ion of sa l ine and 
a l k a l i s o i l s , t h e i r physico-chemical c h a r a c t e r i s t i c s were 
gathered from (a) Khasr^ Bandobast (Land records) and Sankhiki 
Pa t r ika ( S t a t i s t i c a l Bul le t in ) , (b) interviews with Patwaris 
(v i l lage accountants) , (c) sample v i l l ages were surveyed by the 
wr i t e r and (d) s o i l samples were col lec ted and tes ted by the -Soil 
Testing Laboratory a t Al igarh. Then on the basis of t h i s data, 
map was prepared t o show the i n t e n s i t y of usar s o i l s in the 
d i f fe ren t v i l l a g e s of Aligarh d i s t r i c t witifa the help of qioartile 
technique (Fig. 4 , 1 ) . 
S a l i n e - a l k a l i s o i l s are found in Aligarh d i s t r i c t in 
be l t s or in patches , which may, a t t imes, be of considerable 
expanse. About 33,000 hectares o r 6,56 percent of the t o t a l 
geographical area i s not being used due to t h i s problem. Another 
7,000 hectares of land i s a lso suffering from a l l i e d problems. 
Though the farmers are using t h i s 7,000 hectares of land for 
a g r i c u l t u r a l purposes but the y ie lds are very low. 
Table 4.1 shows the comparative areas of the seventeen 
blocks of Aligarh d i s t r i c t . The u$ar and unculturable lands, 
shown in t h i s t ab l e , are those lands which can not be u t i l i z e d 
without reclamation. The usar lands are the s a l i n e - a l k a l i lands 
while the lands classed as unculturable requires high coiit of 
reclamation. However, i t should be made c lea r t h a t t h i s category 
i s not showing the t o t a l usar lands of Aligarh, but some area 
of usar lands may a l so be found in cul turable baniar and fallow 
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l a n d s . Thus, i t i s estimated t h a t about 36,000 hectares of land 
(about 7 percent) in Aligarh d i s t r i c t i s suffering from sal ine 
and a lka l ine problems. A perusal of t ab le 4,1 shows t h a t the 
blocks of Akrabad (14.8%), Hasayan (14,4%), Sikandra Rao (13.9%), 
Jawan (12,2%), Chandaus (il,2%) and Bi jaul i (8%) have more than 
8 percent of t h e i r t o t a l area under usar and unculturable lands , 
The blocks of Lodha (5.8%), Khair (5.4%), Sasni (4.5%), Dhanipur 
(4.4%) and At rau l i (4.3%) have more than 4 percent , while the 
blocks of Tappal (3.27%), Gangeri (3.24%), Hathras (2.65%), 
Ig las (1.7%), Gonda (1.3%) and Mursan (0.7%) have more than 
0,7 percent of t h e i r t o t a l area under usar and unculturable l ands . 
When one t r a v e l s across the blocks where the i n t ens i t y of th i s 
problem i s high, especia l ly in the blocks of Akrabad, Hasayan, 
Sikandra Rao and Jawan, one observes, the grim s igh t of white, 
white-greyish and greyish f ie lds s t re tching on e i t n e r side of 
•^he road (Fig. 4 . 2 ) . Deposits of s a l i n e - a l k a l i s o i l s are commonly 
seen in these blocks dxiring the surraner season while during the 
ra iny season water»logged f i e lds are a common s i g h t . Figure 4,3 
is showing the locat ion of major usar patches in Aligarh d i s t r i c t . 
At many places group of v i l l ages have been combined to show the 
continuation of such t r a c t s . 
To get a l l the re la ted informations, regarding the d i s t -
r ibu t ion of s a l i n e - a l k a l i s o i l s , t h e i r physico-chemical charac-
t e r i s t i c s and the probable causes which led t o t h e i r de te r iora t ion , 
a survey of the v i l l a g e s was conducted. On the basis of information 
>" 
Fig. 4,2. An usar patch in Keeratpur village 
of Akrabad block. The patch shows 
the usar grass (sporobolus spp.) 
which naturally grows on these soils 
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ob ta ined , t h e a u t h o r w i l l f i r s t d i s c u s s the c o n d i t i o n s of t hose 
b locks where t h i s problem i s p a r t i c u l a r l y a c u t e , 
4 .1 AKRABAD BLOCK ; 
Akrabad block i s s i t u a t e d i n t h e no r th -wes t e rn p a r t of 
Sikandra Rao t e h s i l . I t covers an a rea of about 26,670 h e c t a r e s . 
The net c u l t i v a t e d a r e a of t h e block i s about 68,63 pe rcen t and 
t h e a rea under u s a r and u n c u l t u r a b l e land i s abou t 14.8 pe rcen t 
of the t o t a l a r e a . The ne t i r r i g a t e d a r ea i s about 64.05 p e r c e n t , 
o u t of which 45,27 pe rcen t i s under canal i r r i g a t i o n (Table 4 , 1 ) , 
According t o t h e 1981 census , t h e t o t a l p o p u l a t i o n was 100,058 
wi th a d e n s i t y of about 375 p e r s o n s p e r square k i l o m e t e r . 
The block i s s i t u a t e d in the c e n t r a l l ow- ly ing t r a c t and 
has a n e t work of cana l s l i k e t h e Kanpur and Etawah branches and 
Sumera, Machua, Sikandra Rao, Haider Nagar and Suhau l i d i s t r i -
b u t a r i e s of Upper Ganga Canal , 
Arind nad i r i s e s in the sou th -wes te rn p a r t of the block 
and moves southwards in a s o u t h - e a s t e r l y d i r e c t i o n i n t o the 
Mursan b lock . The s o i l s a r e s t i c k y and t e x t u r e v a r i e s from clayey 
loam t o loara« T-he co lou r v a r i e s from grey , ash grey t o dark grey 
and becomes b lack when moi s t , Ihe c l ay pe rcen tage decreases with 
d e p t h s . At many p l a c e s , the s o i l s a r e under l a i d by the t h i c k 
and hard kankar pan which occurs i n form of n o d u l e s . Sometimes 
t h e s e nodules cement t o g e t h e r and forms an impene t rab le rock i n 
t h e bottom l a y e r s . Genera l ly t h e wa te r t a b l e i s h igh ranging 
between 3 to 10 m e t e r s . 
I l l 
Fig. 4.4 shows t h a t the s a l i n e - a l k a l i s o i l s are widely 
d i s t r i b u t e d in the cen t ra l and south-western p a r t of t h i s block. 
Out of 89 v i l l a g e s , about 73 v i l l ages have these problematic 
s o i l s . Gopi, Akrabad, Vljaigarh, Suhaiili, Salpura^Ladhua, Mancian-
pur, Nagla Bari, Gudmai Mishripur, Keeratpxir, Kanakpur, Baghiar, 
Barhad, Ch i t r au l i , Nanau, Duamai, J i r a u l i HirasingKare the 
v i l l a g e s having more tnan 100 hectares of s a l i n e - a l k a l i lands . 
Besides these v i l l a g e s , 9 v i l l ages have 50 to 100 hectares . 
18 v i l l ages have 20 t o 50 hectares and r e s t of them have less 
than 20 hectares of lands under such so i l s (Table 4 .2 ) . 
The Akrabad block has four major ;3sar pa tches , The f i r s t 
patch spreads over the v i l l ages of Ladhua and Gopi, the second 
in Keeratpur and Gopalpur, the t h i r d in Gopi, Dilarpur and 
Paharpur while the fourth patch i s found in the v i l l ages of 
J a i t p u r , Kankarpur, Nagla Alia , Sal ipur , Gopi and Ladhua. The 
area of these usar patches var ies between 197.16 to 453.76 
hec t a r e s . The physico-chemical analysis of these patches are 
shown in Table 4 , 3 . 
A p r o f i l e from the lasar patch of Ladhua and Gopi v i l l ages 
was examined with the help of Soi l Testing Laboratory, Aligarh, 
This patch covers an area of about 197.16 h e c t a r e s . The area is 
devoid of any vegetat ion except in some places , grasses , babul 
and khaioor are grown. The water tab le i s found between 3 t o 4 
meters depth. Kankar i s found a t a depth of about 50 cms. and 
in s ize i t va r i e s from pea to groundnut. The p r o f i l e of Ladhua 
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T a b l e 4 . 2 s AREA UNDER USAR o o I L S IN DIFFERENT VILLAGES Of 
AKRABAD BLOCK 
Area V i l l ages 
( in hec ta re ) No, Name 
> 100 17 J i r a u k i Heera Singh, Duamai, Nanau, C h i t r a u l i , 
Barhad, Baghiar, Kanakpur, Keeratpur, Guoamsi 
Mishr ipur , Gopi, Nagla Bar i , Mandanpur, 
Ladhua, Salpura , Suhawli, V i j a iga rh , Akrabad. 
50-100 9 Baraur i , Khurranipur, Bara, Thiramai, Gaulara , 
Gangrau l i , Kathera, I^ianai, Gopalpur. 
25-50 15 Chandpur Mirza, B i s a u l i , Bhinaul i , Amamadapur, 
Narrau, Nagla Kesia, Nagla S a r t a j , B i l a u t h i , 
B h a t a u l i , Bhaloi , Shankargarh, J a i t p u r , Nagla 
Ranjee ta , Bi jha lpur , Bhimpur Har ipur . 
'^  25 32 Kaur iaganj , Badr i , Barauth , Nagla Lala, 
Nagla A l i a , Dhauri , Ketanpur, Rampur, 
Jujhar- .pur , Daina, Dami, Damaura, Dhanauli , 
Chimauli , Dhaurai , Naserabad, Bamnoi, 
Raj ipur , Raipur, Manipur, Shahgarh, 
Hasauna^Jagmohanpur, Khandwar, Nagla 
Tularam, Biwamai, Phoora k i g a r h i , 
Lachhmanpur, S ika t r a 3an i , Kul in jara , 
Gobara, Gangalpur. 
Source: ( i ) Khasra-bandobast , 1984, Tehs i l Headquarter , 
Sikandra Rao. 
( i i ) Compiled from f i e l d o b s e r v a t i o n s . 
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v i l l a g e (F ig . 4,5) shows t h a t t h e s u r f a c e s o i l i s dry while the 
s u b - s o i l s a r e m o i s t . Moderate e f f l o r e s c e n c e i s a l s o observed a t 
t h e s u r f a c e . The s o i l i s sandy loam t o loam a t t h e sxxrface and i s 
u n d e r l a i d by s i l t y c layey loam and s i l t y loam. Again a t t h e depth 
of 152 c e n t i m e t e r s i t i s f ine sandy loam. At the depth of 68 
c e n t i m e t e r s , a hard kankar l a y e r i s observed whi le below t h i s 
depth upto 152 c e n t i m e t e r s , kankar of varying s i z e s a re found. 
4.2 HA SAYAN BLOCK : 
Hasayan block, having an a r e a of about 26, 491 h e c t a r e s , 
l i e s i n the sou the rn p a r t of Sixandra Rao t e h s i l . The ne t 
c u l t i v a t e d a r e a of t h i s block i s about 66,2 p e r c e n t and the a rea 
under u sa r and uncu l tu r ab l e l ands i s 14.4 p e r c e n t of t h e t o t a l 
a r e a . The n e t i r r i g a t e d a r e a i s 60,60 p e r c e n t , out of which 
53.86 p e r c e n t i a under canal i r r i g a t i o n (Table 4 . 1 ) , According 
to 1981 census , t h e popu la t i on was 102,443 wi th a dens i ty of 
352 persons p e r square k i l o m e t e r . 
This block i s a l s o s i t u a t e d in the c e n t r a l low-lying 
t r a c t , Arind nad i running nor th t o south , passes through the 
c e n t r e , Sikandra Rao d r a i n rions almost p a r a l l e l t o t h e Arind 
n a d i , through t h e e a s t e r n p a r t of t h e b lock . There i s a l s o a 
network of c a n a l s and d i s t r i b u t a r i e s of t h e Upper Ganga Canal 
l i k e Kanpur and Etawah branches^ Harduaganj, Haider Nagar, 
S u h a u l i , Lodhipur and Mahu d i s t r i b u t a r i e s . 
In g e n e r a l , t he s o i l s a r e s t i c k y and they vary from clayey 
loam t o loam i n t e x t u r e . The s o i l s of t he sou the rn p a r t have a 
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sandy loam t e x t u r e . The s o i l s of the soutern p a r t have a sandy 
loam t e x t u r e . The coloxir of these s o i l s va r i e s from grey to ash 
grey, dark grey and black when moist and they are under l a id 
by the kankar of various s i z e s . Water tab le i s high and var ies 
from 3 t o 5.5 meters . Drainage i s poor and water-logging may 
be seen a t many p laces . 
S a l i n e - a l k a l i s o i l s a re well d i s t r i bu t ed throughout the 
whole block (Fig. 4 . 6 ) . Out of the t o t a l 97 v i l l a g e s , 85 v i l l ages 
are suffering from s a l i n i t y and a l k a l i n i t y problems. The in t ens i ty 
of usar i s l e s s in the south-western comer of the block, where 
the so i l i s sandy-loam in t e x t u r e . Bahadurpur, Sultanpur Khera, 
Sinchaul isani , Badi, Bakayan, Barsauli , Basai Bawas, Barapdai, 
Nagla Kanch, Dhuwai, Kanau, Kalupura, Nagla Bari P a t t i Devri, 
Nagariya P a t t i Devri and Nagla Miyan Pa t t i Devri are the 
v i l l ages which have more than 100 hectares of usar s o i l s . There 
a re about 16 v i l l a g e s , which have 50 to 100 hectares and the 
remaining v i l l ages have less than 50 hectares of usar land 
(Tacle 4.4) . 
Table 4,3 shows the c h a r a c t e r i s t i c s of the two main 
usar patches of t h i s block. Usar patch of J i r a u l i Khurd-
Dehgawan extends in J i r a u l i Khurd v i l l age of Hasayan block 
and in Dehgawan v i l l age of 5ikandra Rao block, while the other 
patch i s located in the v i l l a g e s of Sinchaul i , Basai Bawas 
and Kalupura of Hasayan block. Sinchauli patch covers an area 
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T a b l e '± .4 : AREA Vb^DEA U3AR 30ILJ IN DIBTSRSIiP VILLAGES OF 
HASAYAI-J BLOCK 
Area V i l l a g e s 
( i n h e c t a r e ) 
Ko Name 
> 100 15 Nagla Miyan P a t t i Dovri^ N a g a r i y a P a t t i 
D e v r i , Nagla Bar i P a t t i D e v r i , Ka lupura , 
Kanau, Dhuwai, Nagla Kanch, Barapdai, 
B a r s a u l i , Bakayan, Badi , S i n c h a u l i 3a n i , 
Bahadurpur , 3 u l t a n p u r Khera , Basa i Bawas. 
5(J-100 15 C h h i t p u r , Manaura, Pargawan, J i r a u l i Khurd, 
G i r d h a r p u r , S i n c h a u l i Oadeem, S h e r p u r , 
M a t h u r a p u r , P i c h h o t i , J a u S n a y a t p u r , Chandarxpur, 
K a t a i , J a n s o i , Pora^ L o d h i p u r P a t t i D a v r i . 
2 5-50 17 Z a r i n p u r B h u r t a k a , A s o i , E t a r n i , G a r h i 
b i r h a l i , G i n a u l i K i s h a n p u r , Gopa lpu r , J a r e r a , 
Nagla S a k a t , Bod A b d u l h a i p u r , Maidamai, 
S a k h i p u r A b u t a l i b p u r ^ S i d h a m a i , Andauki , 
K h i t a u l i , Nagla Par , Baramai Naka V i j a n , 
B h a r a t p u r , 
<• 25 38 J h a h b a z p u r , M u r a i t h i , B h i n t a r , Nagla T a t a r , 
Nab ipur , D a n d a u l i , G a n d a u l a , Gyanpur, 
S i k a t r a , S r i n a g a r , S h e r p u r , S h a n k a r p u r , 
Ra j apu r , Marh i , Makamai, I s m a i l p u r , B h a i n k u r i , 
Banwar ipur , Barsamai , Badanpur , F a t e h p u r 
Bo jeh ra , P h u l r a i M u g h a l g a r h i , Nagla Shekha, 
N a j l a d a l i , N i j a b a t p u r , D a u k e l i , J a h a n g i r p u r 
Kondra, Gangapur U ldapu r , Amansi, S i d h a u l i , 
S i h a u r i , Azmatpur , A j g a r a , Kher ia Ka lan ; 
J i r a u l i Ka lan , Nagla Govind u r f Nau ja rpu r , 
B a s t o i , Rampur. 
S o u r c e : ( i ) K h a s r a ^ b a n d o b a s t , 1984 T e h s i l H e a d q u a r t e r , 
3 i k a n d r a Rao 
( i i j Compi led from f i e l d o b s e r v a t i o n s 
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of about 3b7 h e c t a r e s where as t h e a r ea under J i r a u l i Khurd 
i s about 186 h e c t a r e s . The phys ico-chemica l c h a r a c t e r i s t i c s 
of t h e s e p a t c h e s a r e shown i n t a b l e 4 . 3 . 
F i e l d survey of t h e S inchau l i -Ka lupura p a t c h shows t h a t 
no c u l t i v a t i o n i s p r a c t i s e d he re but a c o n s i d e r a b l e area i s 
covered by g r a s s e s and b a b u l . Water t a b l e i s about 4 .5 meters 
^^'^ kankar of ground nut s i z e i s found a t d i f f e r e n t p l a c e s . 
S a l t - e f f l o r e s c e n c e i s h i g h . The p r o f i l e s tudy of u s a r s o i l s 
of S inchau l i v i l l a g e ( ^ ig . 4 ,7) shows t h a t t h e t e x t u r e of t h e 
s o i l i s f ine sandy loam a t t he s u r f a c e , c layey loam a t the 
depth of 10 t o 89 cms. and s i l t y c l ay in the lower d e p t h s . At 
t h e s u r f a c e , s o i l i s dry and grey i n co lou r and below the 
depth of 10 cms, i t i s mois t and brown in c o l o u r . Kankar of 
pea t o ground nut s i z e s was observed below t h e depth of 89 cms, 
4.3 SIKANDRA RAO BLOCK s 
This block l i e s in t h e e a s t e r n p a r t of Sikandra Rao 
t e h s i l and covers an a rea of about 29 ,u l8 h e c t a r e s . Except 
f o r i n the n o r t h , t he whole b lock i s a f f e c t e d by prob lemat ic 
s o i l s . The n e t c u l t i v a t e d a r e a of t h e block i s only 68.93 
p e r c e n t and t h e u s a r and u n c u l t u r a b l e land i s about 13.8 
p e r c e n t of t he t o t a l a r e a . The n e t i r r i g a t e d a r e a i s 63.21 
p e r c e n t , out of which 49,75 p e r c e n t i s under cana l i r r i g a t i o n 
(Table 4 . 1 ) . The popu la t i on , accord ing t o 1981 census , was 
86,196 with a d e n s i t y of 367 persons p e r square k i l o m e t e r . 
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HASAYAN BLOCK 
PROFILE STUDY OF USAR SOILS IN SlNCHAULI VILLAGE 
GREY DRY FINE SANDY LOAM,NODULE ABSENT 
VERY DARK GREYISH BROWN, MOIST^CLAYEY LOAM^ 
NODULE ABSENT 
DARK BROWN,MOIST,CLAYEY LOAM , NODULE 
ABSENT 
PALE BROWN,MOIST, CLAYEY LOAM , NODULE 
ABSENT 
BR0WN,M01ST, GRAVELLY SILTY CLAV, PEA TO 
GROUNDNUT SIZE NODULE 
LIGHT YELLOWISH BROWN. MOIST, SILTY CLAY, 
NODULE ABSENT 
LIGHT YELLOWISH BROWN AND YELLOW,MOIST^ 
SILTY CLAY^ NODULE ABSENT 
1701 
SOURCE .SOIL SURVEY DEPARTMENT, PROJECT 
OFFICE, ALIGARH , 1984-85 
121 
F I G - 4 - 7 
122 
This block i s a lso s i t u a t e d in the cen t ra l low-lying 
t r a c t . The d i s t r i b u t a r i e s of Upper Ganga Canal, which i r r i g a t e 
t h i s block, a re Sumera, Machua and Sikandra Rao. 
The s o i l s a r e s t icky and vary from clayey loam to loam 
in t ex ture and the colour var ies from grey to ash grey and 
dark grey. The clay percentage is high a t the surface and 
decreases with depths . Thick kankar pan i s a l so found a t 
d i f fe ren t places in varying depths . The drainage i s poor and 
the area i s character ized by a number of small ,ihi^ls and 
swamps. The water table i s high and var ies from 3 to 10 meters . 
Fig, 4.8 shows tha t most of the v i l l ages have visar s o i l s . 
In the northern pa r t , a small be l t comprising of 22 v i l lages i s 
free from usar s o i l s . Agasauli, Sikandra Rao, Bartar Khas, 
Misi Mirzapur, Nauratha Isenpur, Kinchaura, Bargawan, Nai 
Nagla Tahir, Mau Chirayal, MubarAkpur Kapasia, Ganthari Shahpur 
and Piplagawan are the v i l l a g e s which have more than 100 
hectares of s a l i n e - a l k a l i l ands . Six v i l l ages have 50 to 100 
hectares , while the remaining v i l l ages have l e s s than 50 
hectares of land under s a l i n e - a l k a l i s o i l s (Table 4 .5) , 
Table 4.3 shows the physico-chemical c h a r a c t e r i s t i c s of the 
two major usar patches of the block. 
The p ro f i l e from the Sikandra Rao- Thathpur usar patch 
was examined with the help of Soi l Testing Laboratory, Aligarh. 
The whole patch i s unf i t for c u l t i v a t i o n , Usar grass and babul 
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SIKANDRARAO BLOCK 
SALINE AND ALKALI SOILS 
C1984) 
AREA UNDER SALINE AND ALKALI SOILS 
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Table 4.5: AREA UNDER USAR S0IL3 IN DIFFERENT VILLAGES OF 
SIKANDRA RAO BLOCK 
Area 
(in hectare) Villages 
No. Name 
> 100 12 Gan tha r i Shahpur, Mau C h i r a y a l , Mubarakpur 
Kapasia, Pipalgawan, Sikandra Rao, Nai Nagla 
Tahi r , Kinchaura, Nauratha Isenpur , B a r t a r 
Khas, Bargawan, Misi Mirzapur , A g s a u l i . 
50-100 6 DRhgawan, T i k a r i Kalan, Kheria Khurd, 
Bara ishahpur , T a t i Dandia, T ika r i Khurd 
25-50 10 Pachon, I q b a l p u r , E^harpur, Di la rpur , 
Mahamai Salamatnagar, Arnia Ta l se ra , 
Anandpur, Iraratpur Asadpur, Meerpur, Dever 
Panakar . 
< 25 18 Naukikalpur , Naka Nagla Chhausa, Khizarpur 
Uasba, I s e p u r , Nagla Chikna, Birawar, 
Mahanoodpur, Liha Alarapur, Shiampur Manikpu?, 
A m o t , Agrana Jararaj , Udpur, Naka Chamar, 
Ratanpur Husainpur, Achola Sahadatpur, 
Thathpur, Sanjarpur , Rarnpur Nagla Bhatok, 
Source ; ( i ) Khasra Ipandobast. 1984, Tehs i l Headquar ter , 
Sikandra Rao 
(ii) Compiled from field observations 
i s found in many p l aces . Figure 4,9 shows t h a t in Thathpur 
v i l l age the t ex ture of the surface so i l i s f ine sandy loam# 
a t the depth of 39 cms, i t i s sandY loam, i t i s s i l t y loara 
upto 1.3 meter and in the lower depths i t i s s i l t y clayey 
loam. The s o i l i s moist and the colour i s general ly brown. 
125 
0 " 
ft . u 
39 
m 
5 77 
o 
1 
5 96 
13C 
l A f 
fsL 1 
si 
• 
• • 
O 0 O 
SI I 
• o 'o 
• o 
o o o 
' • 0 
si I 
O ' O 
• O 0 
si I 
t 
si cL L 
1 
lO v 
SIKANDRARAO BLOCK 
PROFILE STUDY OF USAR SOILS IN THATHPUR VILLAGE 
LIGHT BROWNISH GREY , MOIST , FINE SANOY LOAM, 
NODULE ABSENT 
GREYISH BROWN TO LIGHT OLIVE BROWN ^MOIST, 
SANOY LOAM, NODULE ABSENT 
GREYISH BROWN AND LIGHT OLIVE BROWN, MOIST, 
SILTY LOAM, PEA TO GROUNDNUT SIZE NODULE 
LIGHT OLIVE BROWN TO OLIVE BROWN,YELLOW 
OLIVE GREY, MOIST, SILTY LOAM , PEA TO GROUNDNUT 
SIZE NODULE 
LIGHT OLIVE BROWN TO OLIVE BROWN AND YELLOW, 
OLIVE GREY, MOIST SlLTY LOAM , NODULE ABSENT 
LIGHT OLIVE BROWN TO OLIVE BROWN AND YELLOW, 
OLIVE GREY, MOIST,SILTY CLAYEY L O A M ^ NODULE 
ABSENT 
S O U R C E : SOIL SURVEY DEPARTMENT , PROJECT 
OFFICE, ALIGARH, 1984-85 
FIG-4-9 
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The kankar of d i f f e r e n t s i z e s a r e observed between the depths 
of 39 and 96 c e n t i m e t e r s . The i n t e n s i t y of kankar i s more a t 
39 c e n t i m e t e r dep th . 
4 .4 JAVJAN BLOCK : 
Jawan block i s s i t u a t e d in the n o r t h e r n p a r t of Koil 
t e h s i l . I t has an a rea of about 31,279 h e c t a r e s . The ne t 
c u l t i v a t e d a r ea of t h e block i s about 67.65 p e r c e n t and the 
a r ea under u s a r and u n c u l t u r a b l e lands i s about 12.2 pe rcen t 
of t h e t o t a l a r e a . The n e t i r r i g a t e d a rea of t h e block i s 
64.52 p e r c e n t , of which 49.11 p e r c e n t a rea i s under canal 
i r r i g a t i o n (Table 4 . 1 ) . The p o p u l a t i o n i s about 130,263 
(1981, census) wi th a d e n s i t y of about 414 p e r s o n s p e r square 
k i l o m e t e r . 
The Jawan block i s s i t u a t e d in t h e c e n t r a l low-lying 
t r a c t . 3engar nadi r i s e s from the g r e a t Adhawan 1hi l in the 
n o r t h - w e s t e r n c o m e r of t h e block and flows sou thwards . The 
block i s i r r i g a t e d by Upper Ganga Canal i t s e l f and a number 
of d i s t r i b u t a r i e s l i k e Toer, Pa l r a , Koil , Harduaganj and 
Sumera. The s o i l s a re s t i c k y and vary from c layey loam t o loam 
and sandy loam in t e x t u r e and the co lour v a r i e s from grey, 
ash grey, o r dark grey and b l a c k when m o i s t . The c lay percen tage 
dec rea se s with t h e i n c r e a s e i n depth which p r e s e n t s an example 
of water logged s o i l and t h e impregnable s u b - s o i l hor izon does 
not a l low t h e t r a n s l o c a t i o n of even the f i n e s t c l ay p a r t i c l e s . 
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The drainage i s poor due to which water logging occurs in many 
places and the area i s dotted by numerous 1hils and swamps. The 
s o i l i s under l a i d by a th ick kankar pan in the form of nodules 
which vary from mustard t o po ta to in s i z e . At many places, 
t h i s kankar cements together to form a s t i f f impenetrable rock 
in the s u b - s o i l s . The water t ab l e i s high raning between 3 to 
10 meters . 
Sa l i ne - a lka l i so i l s are widely d i s t r i bu t ed throughout 
the whole block (Fig, 4,10), except for a narrow s t r i p in the 
nor th-eas t and some v i l lages e l se where. Figure 4.10 shows 
the in tens i ty of usar s o i l s in the d i f ferent v i l l ages of Jawan 
block. About 83 v i l l ages of the block are suffering from 
s a l i n i t y and a l k a l i n i t y hazards . The grea te r i n t ens i t y is 
found in the v i l l a g e s located in the cen t ra l p a r t . Area under 
usar Soils in d i f fe ren t v i l l a g e s var ies from .48 hectare t o 
309 hec ta res . Suraera Daryapur, Sapera Bhanpur, Rathgawan, 
Madhogarh, Baroli# Birpur Chhabilgarhi, Palaraajra Kastali Bais, 
Nagola, Jawan Sikandarpur and Kastal i Bais a re the v i l lages 
which have more than 100 hectares of visar l ands . About 19 v i l l ages 
have 50 t o 100 hectares and r e s t of the v i l l a g e s have less than 
50 hectares of usar lands (Table 4 . 6 ) . The block has the some 
well known usar patches of the d i s t r i c t . Table 4,7 shows the 
physico-chemical c h a r a c t e r i s t i c s of these major usar pa tches . 
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JAWAN BLOCK 
^SALINE AND ALKALI SOILS 
(1984) 
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T a b l e 4 . 6 s AREA UKDER U3AR SOILS IN DIFFERENT VILLAGES OF 
JAWAN BLOCK 
Area V i l l a g e s 
( i n h e c t a r e ) 
No. Name 
> 100 10 K a s t a l i b a i s , Jav/an S i k a n d r p u r , Nagola , 
PalamSHra K a s t a l i b a i s , B e e r u p u r c h h a b i l g a r h i , 
3 a r o l i / Madhogarh, Rathgawan, S a p e r a b h a n p u r , 
Sumera D a r i y a p u r . 
50 -100 19 K i d h a r a , Chandaukha, C h h e r a t - o u d h a l , 
J a n g a l g a r h i , P i p l o r h g o k u l p u r , Poh ina , 
P i l o n a , D a h e l i , ba'ijgarhi^ iih£:ganpur, 
M a n z o o r g a r h i , H a i b a t p u r 3 i y a , S a t h a , 
F a r i d p u r , R a f i p u r s i y a , R a i p u r , L e h t o i , 
S i k a n d a r p u r Kota, Sunamai , 
25-50 22 Alarapur S u b k a r a , Maf i , A u r i h a , Kota Khas, 
Godha, G a u n r i , Ghaupur , Daopur , Kbt, 
P r a t a p u r , B a r h e t i ^ S o g r a , J a t p u r a , Jawan 
ti?azidpur, T e j p u r , T a t a r g a r h i , I ^ l e p u r , 
D a b t h a l a , F a r i d p u r , M i r z a p u r Siya^ 
R a s o o l p u r D e o s a n i , R a j g a r h i , S u n a i n a . 
< 25 32 Ahaq, A r a z i j a n g a l , I m l o t h , .Vasimpur, 
K h a i r u p u r a , Kherakhurd , Bahadurpur Kota, 
Bahrampur, B a r o l a , C h h a l e s a r , Tamkau l i , 
T a l i b n a g a r , Daopur, P a r k i , Po tha , P o n k a r g a r h i , 
i ^ a j p u r g a r i y a , Mawain, Maheshpur, Kjadangarhi, 
M a l i k p u r a , Ra ipur , Rampur, Ramnagar, Shyampur, 
S a r m a s t p u r Kota , Surnerpur, S i k a n d a r p u r C h h e r a t , 
S a l e m p u r , S i a p u r , H a i t a m p u r , Amraul i 
S o u r c e : ( i ) K h a s r a - b a n d o b a s t , 1984, T e h s i l H e a d q u a r t e r , Koi l 
( i i ) Compi led from f i e l d o b s e r v a t i o n s . 
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The u s a r pa tch of Chandaukha and Chherat covers an a rea 
of about 105,67 h e c t a r e s . The wa te r t a b l e i s high and ranges 
between 3 t o 10 m e t e r s . The a r e a i s devoid of any v e g e t a t i o n 
except for babul growing in some p l a c e s . Hard and compact 
kankar from mustard t o ground nut s i z e i s found. Figure 4,11 
shows t h e p r o f i l e s tudy of Chandaukha v i l l a g e . S o i l t e x t u r e i s 
g e n e r a l l y loam but v a r i e s from f ine sandy loam a t t h e su r face 
t o loam, c l ayey loam and s i l t y loam with i n c r e a s i n g d e p t h s . 
The c o l o u r of t h e su r f ace s o i l is o l i v e but wi th inc reas ing 
depths i t becomes brown. The s o i l i s dry up to 17 cms. and 
then i t i s m o i s t . S c a t t e r e d kankar of mustard t o pea s i z e i s 
a l s o found a t t h e depth of 17 cms, 
4 .5 CHANDAUS BLOCK : 
Chandaus block i s s i t u a t e d i n t h e n o r t h and e a s t e r n 
p a r t of Khair t e h s i l . The t o t a l a r e a of the block i s about 
32,676 h e c t a r e s . Itie ne t c u l t i v a t e d a rea of t h e block i s 
about 77.83 p e r c e n t and t h e a r e a under u sa r and u n c u l t u r a b l e 
lands i s about 11.26 pe rcen t of the t o t a l a r e a . The ne t 
i r r i g a t e d a r e a i s 74.95 p e r c e n t , ou t of which 7 .8 pe rcen t a r ea 
i s under cana l i r r i g a t i o n (Table 4 . 1 ) , According t o 1981 
census , t h e t o t a l popu l a t i on was 121,004 wi th a d e n s i t y of 
about 376 persons p e r square k i l o m e t e r . 
The block i s s i t u a t e d i n the western up l ands , Karwan 
nad i runs th rough t h e c e n t r e of the block, i n a nor th t o 
s o u t h d i r e c t i o n . In the e a s t of Karwan nadi^ Somna d r a i n a l s o 
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runs in the same d i r ec t i on . The so i l s are sandy loam in texture 
and vary from fine sandy loam to s i l t y loam. The lower layers 
a re coarse- tex tured . The colour of these s o i l s var ies from 
brown to reddish brown. They are poor in organic matter, o ther 
p lan t nu t r i en t s and are def ic ien t in calcium and clay percentage. 
Calcareous c lay pan i s found in varying depths . Water table 
i s moderately high and var ies from 5 to 8 meters . 
S a l i n e - a l k a l i so i l s a re , widely, d i s t r i b u t e d in the 
d i f fe ren t v i l l a g e s of the block. About 47 v i l l a g e s , out of 
the t o t a l 94 v i l l a g e s , are suffering from s a l i n i t y and a l k a l i n i t y 
hazards (Fig. 4 ,12) , Though 50 percent v i l l ages are free from 
s a l t y s o i l s , but the v i l l ages where such problems ex i s t , have 
big patches of usar s o i l s . Arjunpur and Morehna located in the 
eas te rn pa r t adjoining the Jawan block, Mazupur and Kasairu in 
the northern corner of the block and Nagla Padam in the cen t r a l -
west par t are the v i l l ages where the area under usay so i l s i s 
more than 100 hec ta res . Five v i l l ages have 50 to luo hectares , 
while about 11 v i l l ages have between 20 t o 50 hectates and r e s t 
of the v i l l ages have less than 20 hectares of area under s a l i n e -
a l k a l i s o i l s (Table 4 . 8 ) . Chandaus block has s i x major usar 
pa tches . Table 4.9 shows the physico-chemical cha rac t e r i s t i c s 
of these pa tches . 
Field survey of Swadeshpur-Kasairu usar patch reveals 
t h a t t h i s patch covers an area of about 493 hectares in the 
v i l l a g e s of Swadeshpur, Mazupur, Kasairu, Ja lakasa i ru and 
Balrarapur. This patch i s devoid of any vegetat ion expect for 
134 
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T a b l e 4 . 8 : AREA UNDER USAR SOILS IN DIFFERENT Vli^LAGSS OF 
GHANDAUS BLOCK 
Area 
( i n h e c t a r e ) 
V i l l a g e s 
No, Name 
> 80 
40-80 
2 0-40 
10-20 
5-10 
< 5 
6 Arjunpur, Kasairu, Khyamai, Nagla Padam, 
Morehna, Mazupur. 
8 Rampur Shahpur, Birpura , Bajehra, J a l a k a s a i r u , 
J a k h r a u t a , Gabhana, Karanpur, Umri, 
9 Chuharpur, Dilawarpur, Pisawa, Baharpur, 
B i sa ra , Bhojpur Gayyanpur, Shahpur, Sabalpur, 
Hursena. 
6 Rakrana, Bhogpur, Bhagatpur, Barka, Bargawan, 
Ima lahra . 
2 Aramgarhi, Ailarapura 
16 Chandner, J ah rana , J a l a k h a , Tajpur, Thanpur-
Khanpur, Na t tha , Noorul lahpur , Bamauti, 
Bhagwanpur, Marhki, Raopur, Lalaur^ Hasanpur^ 
H i n s a i l , Kindxia, Chandaus, 
Source I ( i ) Khasra-bandobast , 1984, Tehs i l Headquater, Khair 
( i i )Compi led from f i e l d obse rva t ions 
some g r a s s e s , babul and shisham found growing here and t h e r e . 
Water t a b l e i s a t about 4 meters and kankar of va r ious s i z e s 
i s found a t va ry ing dep th . P r o f i l e s tudy of t h e u sa r patch of 
Kasa i ru v i l l a g e (F ig . 4.13) shows t h a t t he t e x t u r e of the s o i l 
i s f ine sandy loam a t t he s u r f a c e and s i l t y loam t o s i l t y c layey 
loam a t lower depths and t h e c o l o u r i s g e n e r a l l y brown a t a l l 
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CHANDAUS BLOCK 
PROFILE STUDY OF USAR SOILS IN KASAlRU VILLAGE 
B 
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LIGHT BROWNISH GREY, DRY,FINE SANDY LOAM, 
MODERATE EFFLORESCENCE,NODULE ABSENT 
LIGHT YELLOWISH BROWN , MOIST, FINE SANDY 
LOAM,NODULE ABSENT 
PALE OLIVE,MOIST,SILTY LOAM,MUSTARD TO 
PEA SIZE NODULE 
PALE OLIVE TO YELLOWISH BROWN , MOIST,SILTY 
CLAYEY LOAM, MUSTARD TO PEA SIZE NODULE 
LIGHT OLIVE BROWN TO YELLOWISH BROWN ^MOIST, 
SILTY CLAYEY LOAM^ NODULE ABSENT 
SOURCE. SOIL SURVEY DEPARTMENT, PROJECT 
OFFICE, ALIGARH^ 1984-85 
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d e p t h s . Moderate e f f l o r e s c e n c e i s found on t h e s u r f a c e . The s o i l 
i s dry upto 12 cen t ime te r s and beyond t h i s i t i s m o i s t . Kankar 
from mustard t o pea s i z e i s found between the depth of 33 and 
120 c e n t i m e t e r s . 
4 ,6 BIJAULI BLOCK : 
B i j a u l i block i s l o c a t e d i n the n o r t h - e a s t e r n p a r t of 
t h e A t r a u l i t e h s i l and covers an a r e a of about 25,323 h e c t a r e s . 
I t comprises of 91 v i l l a g e s . The n e t c u l t i v a t e d a rea i s about 
71 .30 p e r c e n t and t h e a rea under u s a r and u n c u l t u r a b l e lands i s 
about 8.08 p e r c e n t of the t o t a l a r e a . However, f i e l d obse rva t ions 
and v i l l a g e r eco rds of 1984 shows t h a t t he a c t u a l a rea under 
u s a r s o i l s i s on ly about 57 h e c t a r e s o r 0.2 p e r c e n t which i s 
recorded i n t h e Hamidpur v i l l a g e ( F i g . 4 . 1 4 ) . The ne t i r r i g a t e d 
a r e a of the block i s 58.07 p e r c e n t , out of which about 35.15 
p e r c e n t a rea i s i r r i g a t e d by c a n a l s (Table 4 . 1 ) . The t o t a l 
p o p u l a t i o n (census , 1981) was 107,843 with a d e n s i t y of 410 
pe r sons p e r square k i l o m e t e r . 
This block i s s i t u a t e d i n the n o r t h - e a s t e r n c o m e r of 
t h e d i s t r i c t i n t h e Ganga khadar p l a i n s . The Ganga r i v e r flows 
through t h e n o r t h - e a s t e r n c o r n e r of t he b lock . The block i s 
i r r i g a t e d by t h e Lower Ganga Canal , Anupshahr branch and i t s 
d i s t r i b u t a r i e s - Hardoi and Dadon e t c . The t e x t u r e of the 
s o i l s v a r i e s from sandy loam t o s i l t y loam and good q u a l i t y 
loam, while t h e co lour v a r i e s from l i g h t grey t o ash grey and 
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l i g h t brown a t t h e s u r f a c e . A narrow b e l t a long the Ganga r i v e r , 
i n the n o r t h - e a s t e r n corner , has sandy t o s i l t y t e x t u r e d s o i l 
wi th vary ing co lour s from l i g h t g rey t o ash g r e y . The s o i l of 
t h i s b e l t i s immature. Here t h e ground water i s g e n e r a l l y high 
ranging between 2 t o 3 meters and during t h e r a i n y season i t 
remains on t h e s u r f a c e . The pH is g e n e r a l l y above 6,0, The 
s o i l s of t h i s b e l t a r e not developed because of t h e s a l i n e 
e f f l o r e s c e n c e and water logging c o n d i t i o n s . Wherever c u l t i v a t i o n 
i s p o s s i b l e s a l t t o l e r a n t c rops such as suga r cane , barley,and 
paddy a r e grown. Besides t h i s narrow b e l t , t h e s o i l s of the 
o t h e r p a r t s of t h e block a r e we l l d ra ined and f e r t i l e and some 
of t h e h i g h e s t y i e l d s a r e o b t a i n e d . The su r f ace s o i l i s l i g h t 
brown t o brown and a t a number of p l ace s i t i s dark brown but 
t h e s u b - s o i l i s of da rke r c o l o u r . The t e x t u r e of t h e s e s o i l s 
v a r i e s from sandy loam t o good q u a l i t y loam. The su r face s o i l 
upto 20 t o 25 c e n t i m e t e r s dep ths i s wel l d r a ined and can e a s i l y 
be p loughed. The water t a b l e i s deep and occurs a t a depth of 
5 t o 9 m e t e r s . I r on nodules a r e found every where in the sub-
s o i l s , 
4 .7 DHANIPUR BLOCK : 
Dhanipur block i s s i t u a t e d in the e a s t e r n p a r t of Koil 
t e h s i l and has an a r ea of about 29,394 h e c t a r e s . The ne t c u l t i -
v a t e d a rea of the block i s about 75.65 p e r c e n t and the a rea 
under u sa r and u n c u l t u r a b l e l ands i s about 5.9 pe rcen t of the 
t o t a l a r e a . The net i r r i g a t e d a r e a of the block i s 73.12 p e r c e n t . 
til 
out of which 50.16 percent area i s under canal i r r i g a t i o n 
(Table 4 .1 ) . The t o t a l populat ion (census, 19bl) was 125,056 
with a density of 413 persons per square k i lometer . 
The Dhanipur block i s s i t ua t ed in the cen t ra l low-lying 
t r a c t . Kali nadi along the eas te rn boundary and Sengar nadi in 
the western p a r t are the two main r ive rs of the block. The 
Upper Ganga Canal passes through the centre of the block. The 
other important d i s t r i b u t a r i e s are Sumera, Machua, Sikandra Rao, 
Harduaganj and Kbmri. Drainage i s poor as a r e s u l t of which 
water logging occurs a t some p l a c e s . Numerous 1hils and swamps 
a re observed during the rainy season. The s o i l s are s t icky and 
thay vary from clayey loam t o loam and sandy loam in texture 
and t h e i r colour var ies from grey to ash grey ana dark grey. 
The clay percentage i s maximum a t the surface and decreases 
with depths. Due t o this^ water-logging takes place and impregnable 
sub-so i l horizon does not allow the t r ans loca t ion of even the 
f ines t p a r t i c l e s . The s o i l i s under l a id by a thick kankar pan. 
Water t ab le i s high and var ies from 3 to 7 mete r s . 
Sa l i ne -a lka l i so i l s are well d i s t r i b u t e d in most of the 
v i l l a g e s . About 59 v i l l ages of the block are affected by s a l i n i t y 
and a l k a l i n i t y problems (Fig, 4 ,15) . Yaqutpur, Gursikaran, 
Bhartxaa, Harduaganj, Adon, Alhedadpur, Asadpur >-iayam and Ikr i 
a re v i l l ages which have more than 100 hectares of s a l i n e - a l k a l i 
l ands . Eleven v i l l ages have 50 to 100 hectares while the remaining 
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v i l l a g e s have l e s s than 50 h e c t a r e s of u sa r l ands (T^ble 4 , 1 0 ) . 
The block has seven major u s a r p a t c h e s . The Largest usar patch 
has an a r ea of about 461 h e c t a r e s and spreads o v e r the v i l l a g e s 
of Gurs ikaran , Mahuaknera, P ikh lon i and I k r i (Table 4 , l i ; . 
F i e l d surveys of the Gursikaran-Mahuakhera usar pa tch 
r e v e a l e d t h a t t h e depth of water t a b l e i s g e n e r a l l y high and 
f l u c t u a t e s from 3 meter to 4,5 me te r . The pa t ch i s devoid of 
v e g e t a t i o n except for some babul , ber and smal l g r a s s e s . In some 
a r e a s , kankar of varying s i z e s i s found. F igure 4,16 shows the 
p r o f i l e s tudy of u sa r s o i l in Gurs ikaran v i l l a g e . Here, the s o i l 
i s f ine sandy loam upto 25 c e n t i m e t e r s and loam t o s i l t y loam 
i n lower d e p t h s . The co lour of t h e s o i l i s g e n e r a l l y brown. S o i l 
i s dry upto 6 cms. but below t h i s depth i t i s m o i s t , Kankar of 
p o t a t o s i z e was observed below t h e depth of 110 c e n t i m e t e r s , 
4 .8 LODHA BLOCK : 
iodha block occupies t h e western p o r t i o n of Koil t e h s i l 
and has an a r e a of aoout 29,110 h e c t a r e s . I t a l s o inc ludes an 
a d d i t i o n a l a rea of about 3,000 h e c t a r e s of A l iga rh c i t y . Here, 
t h e i n t e n s i t y of usa r i s compara t ive ly l e s s t han the o t h e r two 
blocks of Koil t e h s i l , The ne t c u l t i v a t e d a r ea i s about 77.22 
p e r c e n t and the a rea under u s a r and u n c u l t u r a b l e l ands i s 5.85 
p e r c e n t of the t o t a l a r e a . The ne t i r r i g a t e d a r ea i s about 
69,12 p e r c e n t , ou t of which 0,71 p e r c e n t i s i r r i g a t e d by cana l s 
and 97.36 p e r c e n t by t u b e - w e l l s (Table 4 , 1 ) . The t o t a l popu la t ion 
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Table 4 . 1 0 : AREA UNDER USAR SOILS lisi'. DIi-'FERSNT VlhWiGSS OF 
DHANTPUR BLOCK 
Area Vi l lagfbs 
( i n h e c t a r e ) 
IsQ, Kam e 
> 80 11 Bhakr i Ahwas i , Adon, Y a q u t p u r , Bhar tua , 
A l h e d a d p u r , Asadpur ^Jayarti/ I k r i , H a r d u a g a n j , 
N i j a b a t p u r , Bhawan Khera, G u r s i k a r a n 
40-80 8 J a l o p u r S e h o r e , Sone th Goku lpu r , M a l i k p u r a , 
P i k h l o n i , P a n e t h i , Demehra, Khanga rh i , 
U k h l a n a . 
20-40 11 Keshopur G a d r a n a , A s g h a r p u r , G h a z n i p u r , 
J a s r a t p u r , D e h o l i , Ba lookhe ra / Mai/ Mehmoodpur 
J a m a l p u r , Shekha, S i s r o i Nagla Dhak, Khan 
Alampur . 
10 -20 6 Boner, Ba l rampur , N a r o l i , Nayabans N a r e n d r a -
g a r h i , D a u l a t p u r , C h a n d g a r h i , 
5_10 5 Keonchhorh, K i s h a n g a r h , C h a n g e r i , Bhojpur , 
N i d h a u l a 
< 5 18 S i k a r n a , Rohina S i n g h p u r , M o r t h a l , Mohanpur, 
B u r h h a n s i , B a j e h r a , D h a n i p u r , C h a i r a u h l i Khurc;, 
Gwal ra , Khera Khurd, Khera Buzurg, I sa lyanpur , 
A i d a l p u r , Aurangabad , Karaalpur, Ukrana, 
Azatnabad Machua, J a l a l i . 
Sou rce : ( i ) K h a s r a - b a n d o b a s t , X9.84,. l e s b i l Headquarter, Koi l 
( i i ) Compiled from f i e ld observations. 
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DHANIPUR BLOCK 
PROFILE STUDY OF USAR SOILS IN GURSIKARAN VILLAGE 
LIGHT BROWNISH GREY TO LIGHT YELLOWISH BROWN, DRY, 
FINE SANDY LOAM,MODERATE EFFLORESCENCE,NODULE ABSENT 
YELLOWISH BROWN, MOIST, FINE SANDY LOAM, NODULE ABSENT 
DARK YELLOWISH BROWN,MOIST, LOAM, NODULE ABSENT 
DARK BROWN, MOIST, LOAM, NODULE ABSENT 
YELLOWISH BROWN, MOIST, SILTY LOAM,MODERATE 
EFFLORESCENCE, POTATO SIZE NODULE 
LIGHT YELLOWISH BROWN ,MOIST,SlLTY LOAM ^ POTATO 
SIZE NODULE 
SOURCE-SOIL SURVEY DEPARTMENT, PROJECT 
OFFICE, AUGARH, 1984-85 
FIG 4 ) 6 
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according to 1981 census, was 110,486 with a densi ty of aiDout 
477 persons per square ki lometer . 
The block is s i tua ted in the western uplands. The whole 
block is genera l ly free from canal i r r i g a t i o n , except for the 
eas tern p a r t where a small area i s i r r i g a t e d by Kbil and Gadrana 
d i s t r i b u t a r i e s of Upper Ganga Canal. The whole block i s general ly 
drained by Aligarh and Somna a r t i f i c i a l drainage systems. Here^ 
a number of na tura l and a r t i f i c i a l drainage l i ne s meet. Thus, 
t he re i s absence of water logging and swampy condi t ions . Another 
conspicous feature i s the absence of large patches of usar s o i l s . 
The s o i l s , in general , are loamy in texture and brown or dark 
brown in colour . At many p laces , kankar from mustard t o potato 
s ize is found. In some places of western par t calcareous cia.y 
pan i s a lso found. The water t ab l e i s deep and var ies from 7 
t o 12 meters . 
Out of the 143 v i l l ages of the block, 83 v i l l ages are 
suffering from such problematic s o i l s (Fig. 4 .17 ) . Karsua, 
Nagla Veeria, Talaspur, Mehrawal, Barai Subhangarhi, Badon, 
Lodha, Deosaini, Mahuakhera and Kuarsi are some of the v i l l ages 
which have 60 t o 100 hectares of s a l i n e - a l k a l i s o i l s . About 
25 v i l l ages have 10 t o 40 hec ta res , v;hile r e s t of the v i l l ages 
have less than 10 hectares of usar so i l s (Table 4 ,12) , 
The block has three major usar patches namely Deosani-
Kidhara-Talaspur, Andala-Karsua-Kiratpur and Mehrawal-Barai 
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Table 4 . 1 2 : AREA UJNiDaR U^i\R SOIL.^ IN DIFFiSRii:!.^! \/ILL.^iG2d 
OF LODHA BLOCK 
Area 
( i n h e c t a r e ) 
V i l l a g e s 
i\o. Name 
> 40 13 T a l a s p u r , Mehrawal , B a r a i s u b h a n g a r h i ^ L o d h a , 
Kuwarshi^ Karsua , D i g s i , D e o s a i n i , Nagla 
V e e r i a , Badon, Bhamola K a f i , K i r a t p u r , Mahua 
Khera 
20-40 15 Mandala , Ranha l , i a l g a r h i , S i k h a m a , i u k h r a w l i , 
G i r d h a r p u r , P a r s e r a , B i r h n a , Bhakr i Khas, 
Mohanpur Kapas tha , A t a l p u r , Kalvia, Nibhana , 
K h e r i a iChwaja Buddha, Ta l a s p u r , 
lU-20 10 Khera S u s h k h a b a r , K h i z a p u r , J u r a u l i d o o r , 
Nagla B h a i b a i g , N a d r o i , B i n o p u r , K a i n a t h , 
Bhoosepur Kasba J i r a u l i , Madar Khera, 
K e k h r a j p u r . 
5-10 b iihmadabad, I l y a s p u r Mshrawal , Bhamraula, 
t a h m a t i , Ranpur , S a r m a s t p u r K e e r a t , 
o i n g h a r p u r , Heerpur H u s a i n p u r . 
.< 5 37 A s h r a f p u r J a l a l , A s n a i t i , S n a y a t p u r B a j e h r a , 
K o t i a , K a r e e l i a , Kher ia H a i b a t Khan, C h i l k o r a , 
J a t a n p u r Ghuka ida , Duna i , N o o h t i , Nagla rnooni, 
Noorpur , B a r h o l i F a t e h k h a n , Sa roorh Chha j joma l , 
i ^ a lbhad rapu r , Vazeedpur Nda, Badbamni, B o r a l i 
bhikam, B h a r a t p u r M u k u t g a r h i , Rustampur Ashwan, 
Rurawar , Rana, Rustampur S a k a t k h a n , Shahpur 
Kareeb j i r a u l i , S h a h p u r J u t u b , S h a h r i 
K a d a n g a r h i , Sangor , S i k a n d a r p u r bhurmukra , 
H a m o t h i , H a y a t p u t h i n g o t i a , Kuhar i Nagla Bado| 
H a r n a r a y n a p u r , Ahmadabadpur Neemri , wasba K o i l , 
K i shan p u r , E^egpur, M u l l a h p a r a b h u j p u r . 
Source : ( i ) K h a s r a - b a n d o b a s t , 1984, T e h s i l H e a d q u a r t e r , Koi l 
( i i ) Compi led from f i e l d o b s e r v a t i o n s . 
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Subhangarhi-Haibatpur-Alampur. The phys ico-chemica l c h a r a c t e r i s t i c s 
of t h e s e pa tches a re shown i n t a b l e 4 , 1 1 . 
F i e ld survey of Deosani-Kidhara u s a r p a t c h shows t h a t 
g e n e r a l l y no c u l t i v a t i o n i s p r a c t i s e d here but a cons ide rab le 
a r ea i s under u s a r g r a s s , i h a r b e r i and b a b u l . Water t a b l e i s 
about 4,5 meters deep and hard kankaf of v a r i o u s s i z e s i s found 
i n many p l a c e s . A p r o f i l e s tudy of t h i s pa t ch i n t h e v i l l a g e 
Deosani (F ig . 4,18) r e v e a l s t h a t t h e t e x t u r e of t h e surface 
s o i l i s loam whi le a t t he depth of 23 c e n t i m e t e r s i t i s c layey 
loam. At the s u r f a c e , the s o i l i s dry but i n the lower depths 
i t i s m o i s t . Moderate e f f l o r e s c e n c e i s a l s o found in the top 
l a y e r s . The top s o i l i s permeable but t h e s u b - s o i l i s impermeable. 
The hard tonkar l a y e r i s encountered a t t h e depth of 77 cms. 
Mustard t o pea s i z e nodules a r e a l s o observed a t a depth of 
50 cms • 
4.9 KHAIR BLOCK : 
Khair block i s s i t u a t e d in the sou thern p a r t of Khair 
t e h s i l . The r e p o r t i n g airea of t h e block i s about 32,U15 h e c t a r e s . 
The ne t c u l t i v a t e d a rea i s about 81,2 p e r c e n t and u s a r and 
u n c u l t u r a b l e l and i s about 5,48 p e r c e n t of t h e t o t a l a r e a . But 
t h e r e i s absence of big u s a r p a t c h e s . V i l l a g e r e c o r d s show 
t h a t the a rea under t r u e u s a r s o i l s i s only 2.28 p e r c e n t of t h e 
t o t a l a r e a . The n e t i r r i g a t e d a r e a i s 77,78 p e r c e n t , out of which 
about 17.54 p e r c e n t a rea i s i r r i g a t e d by c a n a l s and 81,9u p e r c e n t 
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by tube-wells (Table 4 . 1 ) , The t o t a l population, according to 
1981 census, was 117,502 with a density of about 362 persons 
per square ki lometer . 
This block i s s i tua ted in the western uplands and i s 
drained by Karwan nadi in the west and Somna drain in the e a s t , 
A considerable area in the western par t of the block i s i r r i g a t e d 
by Mat branch and Barauda and Shadipur d i s t r i b u t a r i e s . In general , 
the s o i l s are sandy loam in t ex tu re and var ies from bro^ -m to 
reddish brown in colour . These s o i l s are poor in organic matter 
and other p l an t n u t r i e n t s . They are also de f i c i en t in calciun 
and clay content . Water t ab le i s moderately high and var ies from 
5 t o 8 meters and a t some places i t i s 3 meters . Drainage in many 
places i s poor and waterlogging occurs. Sal ine efflorescence i s 
moderately high. Calcareous clay pan i s found in dif ferent places 
a t a depth of about 2 meters . 
S a l i n e - a l k a l i so i l s are found in d i f f e ren t v i l lages 
throughout the whole block. Generally, the area under usar s o i l s 
in these v i l l a g e s i s smal l . About 54 v i l l ages have sal ine and 
a l k a l i s o i l s (Fig. 4 ,19) . The v i l l a g e s , usual ly do not have more 
than 60 hectares of usar l ands . The v i l l ages of Nayal, Khair, 
Rasoolpur, Nandpur, -Diva Hamidpur, Fatehgarhi, Lachhimangarhi, 
Sujanpur have 40 to 60 hectares of usar l ands . Eleven v i l l ages 
have 20 to 40 hectares while the r e s t of the v i l l a g e s have less 
than 20 hectares area under these so i l s (Table 4,13) , The block 
has five major usar patches which varies from 41.56 hectares 
15s 
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t o 9 1 , 6 4 , h e c t a r e s i n a r e a . The p h y s i c o - c h e m i c a l c h a r a c t e r i s t i c s 
o f t h e s e u s a r p a t c h e s i « shown i n t a b l e 4 , 1 4 , 
T a b l e 4 . 1 3 : AREA UNDER USAR SOILS IN DIFFERENT V I L I * ^ G E 3 OF 
KHAIR BLOCK 
Area V i l l a g e s 
( i n h e c t a r e ) — ' • ' 
No, Name 
> 40 8 Diva Haraidpur, N a y a l , F a t e h g a r h i , S u j a n p u r , 
Kha i r , Lachmangarh i , R a s o o l p u r , Nandpur . 
2 0-40 11 A k r a b a t , Khera S a t t u , T a r a u r a , N a h r a u l a , 
Gomej/ P a l a c h a n d , R a i p u r , R a j p u r , Dharampur, 
S a h a j p u r a , L o h a g a r h . 
10 -20 9 Osram, G a r h i Nagla Shayyaram, C h i t i , N i v s a n i , 
B i rampur , Rooppur, Sofa , Mukutpur, B i l k h o r a , 
5 -10 10 A i d a l p u r , Anda la , Nayabans , N i s o o j a , Baz idpu r , 
B h a r a i r i , Bhogpur, Mau, Marha Habibpur , 
l ^ h s a n p u r . 
< 5 16 A r r a n a , Ismailpxor , U d a i g a r h i , Ainchna , 
Kakau la , Kunwarpur, Chaudhana , J a g a t p u r , 
T e h r a , Dhoomra, B i h a r i p u r , B h a n a u l i , Mathna, 
i ^ n p u r K a l a n , S h i w a l a , S a h r o i . 
S o u r c e ! t i ) K h a s r a - b a n d o b a s t , 1984 T e h s i l H e a d q u a r t e r , K h a i r 
( i i ) Compi led from f i e l d o b s e r v a t i o n s 
Gomej -Su janpur u s a r p a t c h o c c u p i e s an a r e a o f a b o u t 
1 4 1 , 6 5 h e c t a r e s and s p r e a d s i n t h e v i l l a g e s o f Gomej, Su janpur , 
B i l k h o r a and N a y a l , Ihe p r o f i l e s t u d y of u s a r i n Gomej v i l l a g e 
( F i g , 4 ,20) show t h a t t h e c o l o u r of t h e s o i l i s l i g h t brown u p t o 
12 c e n t i m e t e r s and below t h i s d e p t h i t i s g r e y i s h brown. The 
o 
a> 
• 
m 
o 
•* 
* 
m 
O 
O 
• 
ro 
O 00 
o -* 
^O CM 
00 CM 
r 
+ 
as 
00 
in 
CO 
a\ 
+ 
+ 
+ 
m 
CM 
a\ 
o 
a\ 
o O 
• 
CM 
O 
^ c a 
Cn -'-1 » 
•C ;r C 3 fo 
fo o x: Q)S 
^5 J 0:^ ^ ••- ix: 0; to 
a u 
(0 3 
3 0 , 
i 
0 | 
M3 
+ 
t 
00 
CTv 
M 
3 
CM 
• 
•Nf< 
CM 
CM 
^ 
n<x: 
E 
0) 
0^ 
% 
tJ 
3 
(0 
^ 
0 
G 
^ 
fO 
^H 
D» 
0 
3 
I'l 
3 
0 
P M 
fO 
o 
r - ( 
1J 
c (0 
a 
> i 
0 
f t 
U rj 
+ 
-(-
+ 
a\ 
LO 
o 
n 
o 
O 
• 
CM 
x: 
u G 
5 
(0 
f - l 
•P 
s: 
• ^ 
% 
•H 
3 
t) 
M 
D> 
Oi G 
ro (0 
2 O 
O 
* 
m 
s. S t s C rH 
0 
n >i 
* * <U 
E E N 
tJ (0 fC 
M rH Q 
in 
in 
o 
VD 
• 
CO 
E (C 
s 
r^  
CM 
'^ 
in 
CO 
I 
01 
M 
O 
-P 
m 
r o •?}< in vo CM 
5 
en 
C 
•H 
+J 
CO 
•H 
O 
CO 
V 
u 
3 
O 
'•.0 
155 
0 
12 
37 
fsl 
f i l 
66 
£ 
u 
o 
7 
6 
90 
112 
si I 
» » « o„ 
• 0 0 O 0 
• 0 O 0« 
O Q 0 0 
si l 
t65 
sil 
KHAIR BLOCK 
PROFILE STUDY OF USAR SOILS IN GOMEJ VILLAGE 
LIGHT BROWNISH GREY, DRY, FINE SANDY LOAM, MODERATE 
EFFLORESCENCE,NODULE ABSENT 
GREYISH BROWN,MOIST, FINE SANDY LOAM , MODERATE 
EFFLORESCENCE,NODULE ABSENT 
GREYISH BROWN TO LIGHT OLIVE BROWN ,MOIST SILTY 
LOAM,MODERATE EFFLORESCENCE .NODULE ABSENT 
GREYISH BROWN TO YELLOWISH BROWN ,MOIST,MUSTARD 
TO PEA SIZE NODULE 
GREYISH BROWN TO YELLOWISH BROWN,MOIST, SILTY 
LOAM,NODULE ABSENT 
GREYISH BROWN TO •YELLOWISH BROWN, MOIST,HEAVY 
SILTY LOAM, NODULE ABSENT 
SOURCE SOIL SURVEY DEPARTMENT, PROJECT 
OFFICE, ALIGARH,1984-85 
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FIG.4-20 
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t e x t u r e i s sandy loam upto 37 cen t ime te r s and then i t i s siltj 
loam, ^foderate e f f l o r e s c e n c e i s upto 66 cen t ime te r s and telow 
t h i s depth nodules may be s e e n . 
4.10 3ASNI BLOCK : 
Sasni block l i e s in t h e no r the rn p a r t of Hathras t e h s i l 
and covers an a r e a of about 26^562 h e c t a r e s . Ihe net c u l t i v a t e d 
a r e a of t h e b lock i s about 83.51 p e r c e n t and t h e a rea under 
u s a r and u n c u l t u r a b l e lands i s about 4,55 p e r c e n t of the t o t a l 
a r e a . The net i r r i g a t e d a r ea of t h e block i s about d2.56 pe rcen t , 
ou t of which about 8.96 p e r c e n t a r e a i s i r r i g a t e d by cana l s and 
90,88 pe rcen t by tube-v /e l l s (Table 4 , 1 ) . According t o 1981 census , 
t h e popu l a t i on was 125,380 wi th a dens i ty of 461 persons p e r 
square k i l o m e t e r . 
Sasn i b lock i s s i t u a t e d i n the wes te rn upland and i s 
d ra ined by Sengar nadi i n t h e e a s t and Al iga rh d r a i n in the 
c e n t r a l p a r t . The e a s t e r n p a r t i s i r r i g a t e d by Harduaganj and 
Komri d i s t r i b u t a r i e s , vmile a l i t t l e arBa i n t h e west i s i r r i g a t e d 
by the channels of Hathras b ranch . In g e n e r a l , v a r i a t i o n in s o i l 
i s observed from e a s t t o wes t . In t h e e a s t e r n p a r t , t he s o i l s 
a r e s t i c k y and g e n e r a l l y c layey loam t o loam in t e x t u r e and 
t h e i r co lou r v a r i e s from grey t o ash grey o r dark g r e y . Kankar 
i s a l s o found in vary ing d e p t h s . The dra inage i s poor and a t 
some p l ace s water logging for s h o r t pe r iods may be observed. 
Some of t h e big u s a r pa tches of the d i s t r i c t a r e found h e r e . In 
158 
the west^ the s o i l s are of sandy na ture . This par t i s drained 
by Aligarh drain , therefore , the area i s not affected by water-
logging and swampy conditions and consequently, there i s the 
absence of la rge s t re tches of u sa r . The colour of these so i l s 
i s brown or reddish brown^ The water t ab le , except for the 
eastern par t , i s deep and va r i e s from 3 to 12 meters . 
The s a l i n e - a l k a l i so i l s are found in about 25 v i l lages of 
the block (Fig. 4 .21) , Salempur, Shekhupur Amin, Behta, Khitauli 
Kataulia and Taud are the v i l l ages where more than 100 hectares 
of land i s under usar . All these v i l l ages are located in the 
eas tern pa r t of the block. T i l o t h i in the cen t ra l par t of the 
block also has considerable area under such s o i l s . Three v i l l ages 
have 20 to 50 hectares and a l l the remaining v i l l ages have l e s s 
than 20 hectares of usar land (Table 4 .15) . The block has two 
major usar pa tches . These patches l i e near the eas tern boundary 
of the block and extend in ^ikandra Rao tehsijL a l s o . Taud-
Salempur usar patch covers the area of Taud and Salempur v i l l ages 
of Sasni block and Nagla Kanch v i l l age of Hasayan block, while 
Behta Gangrauli us ay patch occupies areas of Behta v i l l age of 
Sasni block, Gangrauli v i l l age of Akrabad block and Nagla Kanch 
v i l l age of Hasayan block. The physico-chemical cha r ac t e r i s t i c s 
of these patches are shown in t ab l e (4 ,14) . 
Field study of Ifeiud-Salempur usar patch reveals tha t 
s a l t efflorescence 13^  medium and s o i l i s a l k a l i in nature . Area 
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T a b l e 4 , 1 5 ; AREA UNDER USAR SOILS IN DIFFERENT VILLAGES OF 
3ASNI SLOCK 
Area 
( i n h e c t a r e ) 
No, 
V i l l a g e s 
Name 
> 40 
20-40 
10-20 
5-10 
^ 5 
2 
1 
13 
Khi taul i Kataulia, Behta, Taud, Shekhupur 
Amin, 3alampur. 
Tatarpur, T i lo th i , Nagla Jahru, Rudayan. 
Bilkhora Kalan, Chhaunk. 
Daryapur. 
Akhaipur, Ajroi '^Xrao khar i , Gohana, 
Chandayya, Jasrana, Nagla Kashi, Nagla 
Galiya, Nagla Qiamboojat, Nagla Rudra, 
Naupura^ Rahna, Hirapur. 
Source: (i) Khasra bandobast^ 1984, Tehsil Headquarter, Hathras 
( i i ) Compiled from f ie ld observations 
i s covered by usar grass and babul. Kankar of varying s izes from 
mustard t o pea, i s found in d i f f e r en t p l ace s . The p rof i l e of usar 
s o i l s of Taud v i l l age (^ig. 4,22) shows tha t the surface so i l i s 
clayey loam while in the lower depths i t var ies from s i l t y clay 
to clay upto a depth of 76 cen t imeters . Kankar i s found a t the 
depth of 76 centimeters and below t h i s depth s o i l i s s i l t y loam 
in t ex tu re , Kankar nodules of pea s ize i s a lso found belov/ 30 
centimeter depth. I-loderate eff lorescence is found a t the depth 
of 45, 59 and 115 cent imeters . The colour of s o i l var ies from 
greyish iborown to dark greyish brown and the s o i l i s moist in a l l 
l a y e r s . 
SASNI BLOCK 
PROFILE STUDY OF USAR SOILS IN TAUO VILLAGE 
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30 
45 
» 59 E 
CI I 
Si CI 
0 0 0 jO 
aSiOCTo 
CI 
O O Q 0 0 0 ° 
GREYISH BR0WN,M0IST, CLAY LOAM, NODULE ABSENT, 
DARK GREYISH BROWN , MOIST, SILTY CLAY, NODULE 
ABSENT, 
DARK GREYISH BROWN,MOIST, SILTY CLAY, PEA S|ZE 
NODULE PRESENT, 
DARK BROWN, MOIST, CLAY,MODERATE EFFLORESCENCE, 
NODULE ABSENT, 
DARK BROWN, MOIST,CLAY,MODERATE EFFLORESCENCE, 
PEA TO GROUNDNUT SIZE NODULE 
HARD PAN 
DARK GREYISH BROWN^ MOIST, SANDY LOAM, NODULE 
ABSENT. 
DARK GREYISH BROWN, MOIST, SANDY LOAM, MODERATE 
EFFLORESCENCE,NODULE ABSENT, 
SOURCE-.SOIL SURVEY DEPARTMENT, PROJECT 
OFFICE , ALIGARH , 1984-85 
FIG 4 22 
162 
4.11 ATRAULI BLOCK : 
A t r a u l i block l i e s i n the no r th -wes t e rn p a r t of A t r a u l i 
t e h s i l . I t has 116 v i l l a g e s which spread over an a rea of about 
28,674 h e c t a r e s of l a n d . The ne t c u l t i v a t e d a r ea i s about 82.15 
pe rcen t and t h e u s a r and u n c u l t u r a b l e a rea i s about 4,34 pe rcen t 
of t he t o t a l a r e a . Eut f i e l d obse rva t i ons and v i l l a g e record 
show t h a t t h e i r i s no t r u e u s a r p a t c h . The ne t i r r i g a t e d a rea 
i s 75.28 p e r c e n t , ou t of which 4.09 pe rcen t a rea i s i r r i g a t e d 
by cana l s and 91.68 pe rcen t by t u b e - w e l l s (Table 4 . 1 ) . According 
t o 1981 census , t he popu la t i on i s 129,517 and the dens i ty i s 
465 persons p e r square k i l o m e t e r . 
This b lock i s s i t u a t e d in the e a s t e r n upland and i s 
d ra ined by Nim nadi in t h e e a s t . Kali nadl in the west and 
Chhoiya nadi i n t h e c e n t r e . A small a r ea in t h e e a s t e r n corner 
i s i r r i g a t e d by Anupshahr branch of Upper Ganga Cana l . The 
s o i l s a r e good and f e r t i l e and some of the h i g h e s t crop y i e l d s 
a r e recorded h e r e . The c o l o u r of t h e s o i l s v a r i e s from l i g h t 
brown t o brown and a t some p l a c e s i t i s dark brown. The s u b s o i l 
i s g e n e r a l l y of dark brown c o l o u r . The t e x t u r e of t h e s e s o i l s 
v a r i e s from sandy loam t o good q u a l i t y loam. The block has a 
w e l l - d r a i n e d s o i l s and c o n t a i n s good q u a l i t y of l o o s e loam 
which can be e a s i l y ploughed and c u l t i v a t e d . Kankar i s absen t 
wh i l e the i r o n nodules occur a lmost every where . The dra inage 
i s good and wa te r t a b l e i s deep ranging between 6 t o 13 m e t e r s . 
m 
4.12 TAPPAL BLOCK s 
Tappal block occupies about 37,256 h e c t a r e s of land in 
the western p a r t of Khair t e h s i l . This block does not s u f f e r 
from acu t e problems of s o i l s a l i n i t y o r a l k a l i n i t y . Most of the 
v i l l a g e s a r e e i t h e r free o r have very smal l a r e a under usa r 
s o i l s . The net c u l t i v a t e d a r e a i s about 80.78 p e r c e n t and the 
a r e a under u s a r and u n c u l t u r a b l e l and i s 3.27 p e r c e n t of the 
t o t a l a r e a . The ne t i r r i g a t e d a rea i s 74.01 p e r c e n t , out of 
which about 17.9 p e r c e n t a rea i s under canal i r r i g a t i o n and 
81.42 p e r c e n t i s under t ube -we l l i r r i g a t i o n (Table 4 . 1 ) . The 
p o p u l a t i o n , accord ing t o 1981 census , was 123,503 with a 
d e n s i t y of about 331 persons p e r square k i l o m e t e r . Yamuna r i v e r 
flows along t h e western boundary of the b lock . A number of smal l 
d i s t r i b u t a r i e s of Mat branch l i k e 3had ipur , Bajata and Jewar 
flow through t h e b lock . In the e a s t , the t e x t u r e of the s o i l 
v a r i e s from sandy loam to s i l t y loam, while in the c e n t r a l p a r t 
i t i s c layey loam and in t h e wes tern p a r t , p a r a l l e l to the 
Yamuna r i v e r i t i s sandy loam to good q u a l i t y loam. In the e a s t , 
t h e co lour of t h e s o i l i s brown or reddish brown and s o i l i s 
poor in o rgan ic m a t t e r and o t h e r p l a n t n u t r i e n t s . In the c e n t r a l 
p a r t , the c o l o u r i s dark gray o r black and t h e s e s o i l s a r e 
a l k a l i n e in n a t u r e with pH u s u a l l y more than 8 . 0 , High calcium 
i s found a t t h e s u r f a c e and i t dec reases with dep th . The s u l p h a t e 
dominates a t t h e su r face out i n the lower l a y e r s carbonates a r e 
prominent . In the western p a r t , t h e s o i l s a r e good q u a l i t y loam 
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to sandy loam. The clay percentage i s high in sub-soi ls than a t 
the surface but the bottom layers are again sandy. The colour 
va r i e s from ash grey to dark grey. Drainage is r e s t r i c t e d and 
the di f ferent layers of s o i l contain kanlor nodules. These 
s o i l s are neutra l to s l i g h t l y ac id ic on the surface but s l i gh t l y 
a l k a l i towards the lower depths . The water- table i s moderately 
deep and var ies from 4 to 9 meters . 
Out of the 92 v i l l ages , about 42 v i l l ages have usar 
s o i l s (Fig, 4 ,23) . These usar patches are general ly less than 
5 hectares in a r e a . Tappal i s the only town where these so i l s 
cover more than 100 hectares of land. Darauaka and Lalpur Raighat-
pur are the v i l l ages where areas under s a l i n e - a l k a l i so i l s are 
56 and 52 hectares , r espec t ive ly , wine v i l l ages have between 
35 to 17 hectares while the remaining v i l l ages generally have 
less than 7 hectares of usar lands (Table 4 ,16) . 'The block has 
two major usar patches namely Hamidpur and Talsera-Tappal. The 
physico-chemical cha rac t e r i s t i c s of these patches are shown in 
Taple 4 ,9 . 
The p ro f i l e of usar s o i l s of Hamidpur v i l l age (Pig. 4,24) 
reveals tha t s o i l i s l igh t brown in colour and dry a t the surface 
but a t lower depths i t i s nv^ist and var ies from greyish brown 
to dark brown in colour . The t ex ture of the s o i l is fine sandy 
loam upto 5 cms, and below t h i s depth i t i s s i l i t y clayey loam 
upto 80 cms. The so i l i s sandy below 80 cms. and i t i s s i l t y 
loam below 1.12 meter. 
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T a b l e 4 . 1 6 : AREA UNDER UoAR SOILS IN DIFFERENT VILLAGES OF 
TAPPAL BLOCK 
Area V i l l a g e s 
( i n h e c t a r e ) 
No. Name 
• ^ 2 4 8 Khe r i a Buzurg, J a r h a n a , T a p p a l , Datnuaka, 
P a i m p u r , L a l p u r R a i g h a t p u r , S h a d i p u r , 
Haraidpur . 
12-2 4 4 Adarapur, J a l a l p u r , B u l a k i p u r , ^ ' ^ ^ » 
6-12 3 U n t a s a n i Khadar, K e e l p u r , D o o r p u r i . 
3-6 5 Khera Kishan , F a z i l p u r Kacch, Ba lanpur , 
B h a d i y a r , S i m r a u t h i . 
< 3 22 U n t a s a n i Bhangar , Kamalpur Kadarpur Karah, 
Khandhera^ J a r t a u l l , T a q i p u r , Ka rwar i , 
Nagla Danda, P a l a r , B a j e h r a , V i j a i t h a , 
B a s e r a , B i j n i k i N a g a l i y a , B h a r a t p u r , 
Bhujaka , L a h a u l a r i , L a l g a r h i , S h e r p u r , 
S i y a r a u l a , S a l p u r , Harsukh k i N a g a r i a , 
J a t t a r i , 
S o u r c e : ( i ) K h a s r a - D a n d o b a s t , 19B4, T e h s i l H e a d q u a r t e r , K h a i r . 
( i i ) C o m p i l e d from f i e l d o b s e r v a t i o n s 
4 . 1 3 GA14GBRI BLOCK : 
G a n g e r i b l o c k i s l o c a t e d i n t h e s o u t h e r n p a r t o f A t r a u l i 
t e h s i l and c o v e r s an a r e a o f a b o u t 35 ,009 h e c t a r e s . The n e t c u l t i -
v a t e d a r e a i s a b o u t 8 0 , 7 p e r c e n t and t h e a r e a u n d e r u s a r and 
u n c u l t u r a b l e l a n d s i s a b o u t 3 .24 p e r c e n t of t h e t o t a l a r e a . The 
n e t i r r i g a t e d a r e a i s 7 0 . 0 7 p e r c e n t , o u t of which 27 .77 p e r c e n t 
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LIGHT BROWNISH GRAY^ DRY, FINE SANDY LOAM , NODULE ABSENT 
GREYISH BROWN ^ MOIST. SILTY CLAYEY LOAM , NODULE ABSENT 
GREYISH BROWN TO LIGHT YELLOWISH BROWN ,MOIST .SILTY 
CLAYEY LOAM , NODULE ABSENT 
1401 
DARK GREYISH BROWN, MOIST, SAND, NODULE ABSENT 
DARK GREYISH BROWN TO LIGHT OLIVE BROWN, MOIST, 
SILTY LOAM, NODULE ABSENT 
SOURCE. SOIL SURVEY DEPARTMENT, PROJECT OFFICE, 
ALIGARH, 1984-85 
FIG.4-24 
168 
area i s under canal i r r i g a t i o n and 68,72 percent i s under tube-
well i r r i g a t i o n (Table 4 . 1 ) . The population, according to IvSl 
census, was 159,057 with a densi ty of 468 persons per square 
ki lometer . 
The block i s s i tua ted in the eas tern uplands. The Nim 
nadi passes through the cen t re , while the Kali nadi makes the 
southern and western boundaries of the block. The eastern part 
i s i r r i g a t e d by Lower Ganga Canal and Anupshahr branch and i t s 
d i s t r ibu te r ies -Baz idpur and Ninamai. 
The t ex ture of the s o i l var ies from sandy loam to good 
qual i ty loam and the colour var ies from l i gh t brown, brown to 
dark brown. Depth of water- table var ies from 3 meters in the 
eas t to 7 meters in the west and 10 meters in - the centra l p a r t . 
Usually, the s o i l i s well drained upto 20 t o 25 cms. and i t can 
be eas i ly ploughed except for the narrow depression in the 
c e n t r a l p a r t . Sal t -eff lorescence i s gere ra l ly not found. There 
i s absence of kankar but iron nodules are found every where in 
the sub - so i l . 
J'ield observations and v i l l age record show t h a t about 
28 hectares of land in 13 v i l l ages are suffering from sa l i ne -
a l k a l i s o i l s . These v i l l ages are mainly located in the centra l 
par t where a narrow depression e x i s t s (? ig . 4 .25) , Bahadurpur 
Rahchoi, Chharra Rafatpur and Mirauli are the v i l l ages which 
have 7,5 and 4 hectares of usar lands, r e spec t ive ly , Sunaipur 
Aidalpur, Satrapur and Shadipur Kamrauwa have 2 to 3 hectares 
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while the remaining 7 villages have 1 hectare or less tnan one 
hectare of such lands (Paole 4,17). These soils vary from saline 
to slightly alkaline in reactxon. The pH is usually b,5 or 
sometimes aoove <i,5. 
Table 4.17: AREA UNDER U3AR SOILS IN DIFFERENi' VIJULAGES OF 
GANGERI BLOCK 
Area Villages 
(in hectare) 
No. Name 
-? 4 2 Chharra Rafatpur, Bahadurpur Rahchoi. 
2-4 4 Mirhauli, Shadipur Kamrauwa, Satrapur, 
Sunaipur Aidalpur. 
1-2 5 Bhamoari Buzurg, Majhula, Madapur, Rukhawla, 
Sihawli. 
< 1 2 Bonai, P i t hanpur 
Source ; ( i ) Khasrabandobast , 19b4, Tehs i l Headquar te r , A t r a u l i 
( i i ) Compiled from f i e l d o b s e r v a t i o n s . 
4 .14 HAlJlRAS BLOCK : 
Hathras block i s s i t u a t e d i n t h e sou the rn p a r t of Hathras 
t e h s i j , and has an a r ea of about 23, i95 h e c t a r e s which spreads 
o v e r 103 v i l l a g e s . Here t h e i n t e n s i t y of usap i s l e s s and g e n e r a l l y 
b ig s t r e t c h e s of u s a r a r e no t found. The ne t c u l t i v a t e d area 
i s about as .22 p e r c e n t and a r ea under u s a r and u n c u l t u r a b l e lands 
i s about 2,65 p e r c e n t of t h e t o t a l a r e a . The ne t i r r i g a t e d area 
i s about 79,52 p e r c e n t , ou t of which about 31.11 p e r c e n t area 
i s under canal i r r i g a t i o n and 57.66 pe rcen t i s under tube-wel l 
I7 i 
i r r i g a t i o n (T:;ble 4 , 1 ) . The population, according to 1^81 census, 
was 106, 104 with a density of about 455 persons per square 
ki lometer . 
The block i s s i tua ted on the western uplands and is drained 
by Sengar nadi in the eas t and Aligarh drain in the west. A consi-
derable area i s i r r i g a t e d by Hathras branch and Mahu and Gajrauli 
d i s t r i b u t a r i e s of the Ganga canal system. The s o i l s are sandy in 
nature and the colour varies from brown to reddish brown. These 
s o i l s suffer from the def ic iencies of organic mat ter and other 
p lan t n u t r i e n t s , Water-table in the cen t ra l pa r t i s high while in 
the surrounding areas i t r e l a t i v e l y low and var ies from 3 to 6 
meter . The s o i l possesses a considerable quant i ty of soluble s a l t s . 
Generally, the area i s not affected by water-logging and swampy 
condi t ions, due to sandy nature of s o i l s , t ha t i s why there is the 
absence of large usar pa tches . 
Small patches of s a l i n e - a l k a l i so i l s are found in 47 
v i l l ages (Fig. 4 ,25) . Magla Arhu in the north eas te rn corner has 
about 40 hectares of usar l ands . Some other usar patches, varying 
from 20 to 30 hectares , are found in the south, along the boundary 
of t h i s block. Ahan and Pura Khurd are the v i l l a g e s which have 2o 
and 25 hectares of usar lands, respec t ive ly . Khera chaturbhuj, 
Pura Kalan, Garhi Khurti, Kharau, Baghraya, and Mendu are the 
v i l l a g e s having 15 to 20 hectares of usar l ands . Allahpur Chursain, 
Kharwa, Parsara, Meuli, Barmana, Veernagar, Bargaon, I^xhan and 
Sikandarpur v i l l a g e s have between 5 to 11 hec ta res , about 11 v i l l ages 
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have 1 t o 5 h e c t a r e s and r e m a i n i n g v i l l a g e s have l e s s t h a n one 
h a c t a r e s of l a n d u n d e r such p r o b l e m a t i c s o i l s (Tab le 4 . 1 8 ) . 
T a b l e 4 . 1 8 : AREA UNDER U3AR SOILS IN DIFFERENT VILLAGES OP 
HATHRAS BLOCK 
Area 
( i n h e c t a r e ) 
V i l l a g e s 
No. Name 
> 24 
12 -24 
6-12 
3-6 
^ 3 
3 Ahan^ Nagla Arhu, Pura Khurd, 
6 Khera Chaturbhuj , Garhi Khur t i , Khaiciu, Pura 
Kalan, Baghraya, Mendu, 
7 Ai i ahpur Chursain, Kharwa, Pa r sa ra , Barmana, 
Meuli , Lakhan, S ikandarpur . 
7 Khonra P a t t i ^ Garhi Balna, Pxmner, Veernagar, 
Bargoan^ S i t h r a u l i , S u r a t p u r . 
24 Anurudhpur, Kailora^ Garhi Doodadhari, 
Gangchauli Ta r fa ra , DarKai^ Tajna, Nagla 
Dhaurpur, Nagla Maan, Nahrai , Noorpur, 
Paharpur, Bararaai, Ba ro l i , Balna, Baghru, 
Bonai, Mahoknas, Mitanpur , Rarhawali , Rajpur, 
Shahpur Kalan, Shekhupur, Madan, Himmatpur 
Sou rce ; ( i ) Kh^sy^-bandobast, 1984, Tehs i l Headquarter , Hathras 
( i i ) Compiled from f i e l d o b s e r v a t i o n s . 
4 .15 IGLAS BLOCK : 
I g l a s block covers t h e e a s t e r n p a r t of I g l a s t e h s i l and 
has an a rea of about 25,650 h e c t a r e s . The ne t c u l t i v a t e d area 
i s about 86,26 p e r c e n t and the a r e a under u sa r and uncu l tu rab le 
l ands i s about 1,7 pe rcen t of t h e t o t a l a r e a . The ne t i r r i g a t e d 
a r ea i s about 78,20 pe rcen t , ou t of i t about 17,55 p e r c e n t i s 
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i r r i g a t e d by c a n a l s and 82.09 p e r c e n t by t u b e - w e l l s (Table 4 . 1 ) , 
According t o 1981 census , t h e popu l a t i on was 103,756 with a 
d e n s i t y of about 424 persons p e r square k i l o m e t e r . 
The block i s s i t u a t e d in t h e western uplands and i s 
d r a i n e d by Karwan nadi in t h e west and Somna d r a i n in the e a s t . 
The block i s i r r i g a t e d by Hathras branch and Mursan, Sadabad 
and Tochhigarh d i s t r i b u t a r i e s . The a rea i s g e n e r a l l y free from 
water logging and swa*»f^conditions. The v i l l a g e s g e n e r a l l y do not 
have usa r s o i l s . The clock has a number of sandy r i d g e s , which 
a r e l o c a l l y c a l l e d as bhur s o i l s . These bhur s o i l s have low-water 
ho ld ing capac i ty and they a r e poor in o rgan ic m a t t e r , calcium and 
c l a y . The c l ay pe rcen tage i s low in lower l a y e r s and the s o i l s of 
lower depths a r e c o a r s e - t e x t u r e d . S o i l p r o f i l e r e v e a l s the 
absence of kankar . I ron nodules a r e found a t many p l a c e s . Water-
t a b l e i s moderate ly deep and v a r i e s from 3 t o 7 m e t e r s . 
S a l i n e - a l k a l i s o i l s cover about 133 h e c t a r e s of land in 
14 v i l l a g e s of t h i s block (F ig . 4 . 2 7 ) . V i l l a g e Tochhigarh has 
about 91 h e c t a r e s , Kanch i rau l i and Bishanpur v i l l a g e s have aoout 
11 and 8 h e c t a r e s , r e s p e c t i v e l y . Gursena and Sar thana have 5 
h e c t a r e s each and t h e remaining 9 v i l l a g e s have 1 t o 2 hec t a re s 
of u s a r lands (Table 4 . 1 9 ) . These s o i l s a r e s l i g h t l y a l k a l i n e i n 
r e a c t i o n and pH i s u s u a l l y above 8 . 5 , 
4.16 GONDA BLOCK : 
Gonda block l i e s in the wes te rn p a r t of I g l a s t e h s i l 
and i t has an a r ea of about 29,558 h e c t a r e s . The net c u l t i v a t e d 
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T a b l e 4 . 1 y : AREA UNDER U5AR SOILS IW DIFFERENT VILLAGES OF 
IGLA3 BLOCK 
Area 
( i n h e c t a r e ) 
No, 
V i l l a g e s 
Name 
> 12 
6 -12 
3-6 
< 3 
1 
2 
2 
9 
T o c h h i g a r h , 
K a n c h i r a u l i , B i s h a n p u r , 
S a r t h a n a , G u r s e n a . 
I g l a s , Kaj rau th^ Naya b a n s , Vayohai , 
S i t a p u r , Balratnpur , B i s a h u l i , Sahara 
k a l a n , Kanaura . 
S o u r c e : ( i ) K h a s r a - b a n d o b a s t , 19b4, T e h s i l H e a d q u a r t e r , I g l a s 
U i ) Compiled from f i e l d o b s e r v a t i o n s . 
a r e a i s a b o u t 83 •94 p e r c e n t and t h e a r e a u n d e r u s a r and u n c u l c u r a b l e 
l a n d s i s a b o u t 1.34 p e r c e n t of t h e t o t a l a r e a . The n e t i r r i g a t e d 
a r e a i s a b o u t 7 5 . 6 6 p e r c e n t , o u t o f which 2 4 , 9 2 p e r c e n t a r e a i s 
i r r i g a t e d by c a n a l s and 7 3 . 6 8 p e r c e n t by t u b e - w e l l s (Table 4 . 1 ) . 
A c c o r d i n g t o 1981 c e n s u s , t h e p o p u l a t i o n was l l o , 3b9 w i t h a d e n s i t y 
o f a b o u t 387 p e r s o n s p e r s q u a r e k i l o m e t e r . 
The b l o c k i s s i t u a t e d i n t h e w e s t e r n u p l a n d s and i s d r a i n e d 
by Karwan n a d i .which runs t h r o u g h t h e c e n t r e ^ a n d a number of c a n a l 
d i s t r i b u t a r i e s l i k e H a t h r a s b r a n c h , T o c h h i g a r h and Mursan . The 
t e x t u r e of t h e s o i l v a r i e s from sandy t o s a n d y loam and t h e c o l o u r 
i s brown o r r e d d i s h brown. Sand r a t i o v a r i e s from 4u t o 80 p e r c e n t . 
T h e r e a r e a number o f sandy r i d g e s which a r e l o c a l l y c a l l e d as bhur 
177 
l a n d s . The b lock i s f ree from wa te r - logg ing and swampy c o n d i t i o n s , 
hence t h e r e i s absence of u s a r p a t c h e s . The s o i l s a r e d e f i c i e n t in 
o rgan i c m a t t e r and o t h e r p l a n t n u t r i e n t s , They a r e a l s o poor in 
c l a y and calcium c o n t e n t . The lower l aye r s have l e s s c lay pe r cen -
t a g e and a re c o a r s e - t e x t u r e d . No kankar, excep t i ron nodules a r e 
found in t h e s o i l p r o f i l e . Water tab le i s deep and a t many p l aces 
i t i s found a t t h e depth of more than 15 m e t e r s . 
F i e ld obse rva t i ons and v i l l a g e record show t h a t only 49 
h e c t a r e s of l ands a r e s u f f e r i n g from usa r p rob lems , They a r e 
found in smal l pa t ches in 12 d i f f e r e n t v i l l a g e s (F ig , 4 , 2 8 ) . 
Nagla Joo tu in t h e nor th and Kaimthal in t h e e a s t , a r e the 
v i l l a g e s which have 17 and 9 h a c t a r e s of u sa r l a n d s , r e s p e c t i v e l y . 
The o t h e r 10 v i l l a g e s l o c a t e d i n d i f f e r e n t p a r t s of block, have 
smal l pa tches of s a l i n e - a l k a l i s o i l s which vary from 1 to 5 
h e c t a r e s i n a r ea (Taole 4,2 0 ) . However, t h e i n t e n s i t y of t h e s e 
p a t c h e s i s h ighe r in t h e n o r t h - e a s t e r n p a r t where 7 v i l l a g e s out 
of 12 a r e s u f f e r i n g from such s o i l s . The pH of t h e s e s o i l s i s 
g e n e r a l l y above 8,5 and they a r e s l i g h t l y a l k a l i n e in n a t u r e . 
4,17 MURSAN BLOCK ; 
Mursan b lock occupies t h e western p a r t of t he Hathras 
t e h s i l . The t o t a l a rea i s about z2,tt92 h e c t a r e s . I t has 160 
v i l l a g e s . Most of the v i l l a g e s a r e small in s i z e and accord ing 
t o an e s t i m a t i o n about 50 v i l l a g e s have e i t h e r about 100 h e c t a r e s 
o r l e s s t han 100 hec t a r e s of t o t a l land a r e a . The ne t c u l t i v a t e d 
a rea i s about 88.69 p e r c e n t and t h e a rea under u s a r and uncu l -
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T a b l e 4.2 0 : AREA UNDER U3AR SOILS IE DIFFERENT VlhlAGES OF 
GOl^DA BLOCK 
Area V i l l a g e s 
( i n h e c t a r e ) 
No. Name 
> 8 2 Nagla J o o t u , Kaimthal 
4-8 2 J a l a l p u r Dehta, Gahlau 
2-4 4 Nagla Chandrara, Nagla Jagdev, Nagla Sabal urf 
Gon da, Paya ndapur 
< 2 4 Mahdaura/ Gorai , Manjupur Subkara, I k t a j p u r 
Source ; ( i) Khas ra-bandobast^ 1984, Tehs i l Headquar ter , I g l a s . 
( i i ) Compiled from f i e l d o b s e r v a t i o n s . 
t u r a b l e lands i s about 0.7 p e r c e n t of t he t o t a l a r e a . The n e t 
i r r i g a t e d a r ea i s 84.88 p e r c e n t , ou t of i t about 16,11 p e r c e n t 
a rea i s i r r i g a t e d by cana l s and 83.86 p e r c e n t by tube -we l l s 
(Table 4 . 1 ) , The t o t a l p o p u l a t i o n , according t o 1981 census, 
i s 109,454, The d e n s i t y of p o p u l a t i o n i s 483 pe r sons p e r square 
k i l o m e t e r . 
The Mursan b lock i s s i t u a t e d in the wes tern up lands , Karwan 
n a d i passes through the c e n t e r of t he block and a number of d i s -
t r i b u t a r i e s and channels of Mat and Hathras branches l i k e 
G a j r a u l i , Bisana , Sadabad, Mursan and Tochhigarh pass through 
i t . The s o i l s a r e sandy in n a t u r e and co lour v a r i e s from brown t o 
r e d d i s h brown. The block i s g e n e r a l l y f ree from wa te r - logg ing and 
swampy c o n d i t i o n s and due t o t h i s t h e r e i s absence of usa r p a t c h e s . 
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At some p l a c e s , some sandy r i d g e s of small s i z e may a l s o be s e e n . 
These s o i l s a r e poor in o r g a n i c ma t t e r , c l ay and calcium due to 
exces s ive l each ing s i n c e t imes immemorial. The depth of water 
t a b l e v a r i e s from 6 t o 9 m e t e r s • 
As f a r as the d i s t r i b u t i o n of s a l i n e - a l k a l i s o i l s i s 
concerned, f i e l d i n v e s t i g a t i o n s and v i l l a g e r eco rds have shown 
t h a t t h e r e i s about 10 h e c t a r e s of s a l i n e - a l k a l i land in the 
four v i l l a g e s which a re l o c a t e d in t h e e a s t e r n p a r t of the block 
(F ig . 4 . 2 9 ) . V i l l a g e Khera P a r s a u l i has 4 h e c t a r e s , Hiragarhi 
has about 3 h e c t a r e s and Garhi Kachraya and Jh ingura have about 
2 .9 and 0.48 h e c t a r e s of u s a r l a n d s , r e s p e c t i v e l y . 
4.18 GAU3E3 OF FORMATION : 
Thus, f i e l d obse rva t i ons have shown t h a t t h e s a l i n e - a l k a l i 
s o i l s of A l i g a r h d i s t r i c t a r e c h a r a c t e r i s e d by whi te o r g rey i sh 
whi t e s a l t e n c r u s t a t i o n s in the dry season, hard and irapregnacle 
s u r f a c e with p r a c t i c a l l y no v e g e t a t i o n s , a hard kankar l a y e r 
of v a r i a b l e t h i c k n e s s i n t h e s u b - s o i l s , muddy water dur ing the 
r a iny season , high pH v a l u e s , d i spe r sed s a l t s , poor phys i ca l 
c o n d i t i o n s , poor a e r a t i o n , ve ry low i n f i l t r a t i o n r a t e and h y d r o l i c 
a c t i v i t y . 
F i e l d i n v e s t i g a t i o n s , s o i l a n a l y s i s and p r o f i l e s t u d i e s of 
t h e usa r pa t ches of the A l i g a r h d i s t r i c t throw l i g h t on the main 
causes , which l ed t o the format ion of t h e s e p rob lemat i c s o i l s : 
1 . The c l i m a t e of Al iga rh d i s t r i c t i s c h a r a c t e r i z e d by high 
t empera tu re and low r a i n f a l l . High t empera tu re i . e . above 
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34°C i s usual ly experienced from the months of March to 
October, The months of May, June and July are the ho t tes t 
with the temperature soaring above 45 C, The average annual 
r a i n f a l l i s about 65 cms. The bulk of ra in comes in the 
months of Ju ly , August and September, July and August each 
receive about 20 cms. of r a i n f a l l while the months of Febraury, 
March^ Apr i l , May, some times June, October, November and 
some times December are r a in l e s s months. Hence, the c l imat ic 
condit ions are such here t h a t evaporation exceeds p r ec ip i t a -
t i o n . During the summer seasons, the s a l t s a re sucked up by 
cap i l l a ry ac t ion , 
2 , The topographical layout of the d i s t r i c t i s such tha t i t helps 
in s a l t accumulation. The cen t ra l lowlying t r a c t , with i t s 
poor drainage which r e s u l t s in waterlogging condit ions, except 
in summers, run-off i s neg l ig ib le and drainage water evaporates 
in sutiimer leaving the s a l t s on the sur face , Akrabad, Hasayan, 
Sikandra Rao, Jawan and Dhanipur are the blocks which l i e in 
t h i s low-lying t r a c t . These are the block which are suffering 
from acute s a l i n i t y - a l k a l i n i t y problems, 
3, There i s the net work of canals , i h i l s and nalas found in th i s 
d i s t r i c t . The blocks of Jawan, Dhanipur, Akrabad, Hasayan, 
Sikandra Rao, which l i e in the cent ra l low-lying t r a c t , a lso 
have a dense network of cana l s . Out of the net i r r i ga t ed area 
more than 50 percent of the i r r i g a t i o n i s done by canals in 
these b locks , Bi jau l i , Tappal and Gonda are the other blocks 
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having dense netv/ork of c a n a l s . But there the incidence of s a l i -
n i ty and a l k a l i n i t y problems i s less due to the location on the 
upland areas of the d i s t r i c t . 
4 , The block of Jawan, Akrabad, Sikandra Rao, Gangeri, Hasayan, 
Chandaus, Bi jau l i and Dhanipur have comparatively high water-
table ranging between 2 t o 10 meters depth. The water- table 
data of 1984 shows tha t , general ly , the depth of water- table 
ranges between 2 to 13 meters in Aligarh d i s t r i c t , 
5, The s o i l ana lys i s and various p rof i l e s of usar patches have shown 
the presence of kankar pan. This r e s t r i c t s the down ward move-
ment of water and consequently, the s a l t s during the monsoon 
season are not leached very low but they remain j u s t below the 
surface as a r e su l t of which the s a l t s quickly come up on the 
surface by cap i l l a ry ac t i on . In the blocks of Akrabad, Hasayan, 
Sikandra Rao, Jawan, Chandaus, Lodha, Khair and Sasni, kankar 
was observed a t varying depth, 
6, The clay in the so i l s a lso helps in low i n f i l t r a t i o n of water 
and ul t imate ly i t leads to water-logging condi t ions , The so i l 
p ro f i l e of cen t ra l low-lands shows tha t the clay percentage was 
high in the surface layers , while in the lower layers the clay 
content decreased. 
CHAPTER - 5 
RBCLW^iATION AND MAINIAGEMENT OP SALINE 
AND ALKALI lANDS IN ALIGARH 
DISTRICT 
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Reclamation and management of sa l ine and a l k a l i lands was 
p rac t i s ed since ages, though not on s c i e n t i f i c l i n e s . All the 
ea r ly attempts were based on t r i a l and e r ro r methods. Hence, some 
proved to be successful and technica l ly sound while others proved 
to be temporaary and expedient measures. Yet many others failed to 
show any response from the land so t r e a t e d , With the development 
of s c i e n t i f i c knowledge of the na ture , p roper t i e s , causes for the 
formation of these s o i l s and more e f f i c i e n t reclamation measures 
were adopted. The methods adopted for reclamation should be based 
upon a proper understanding of the factors or causes which lead 
to the development of such de te r io ra ted s o i l condi t ions . 
Attempts for the reclamation of s a l i n e - a l k a l i s o i l s , in 
Aligarh d i s t r i c t , can be described as an important measure from 
the poin t of view of the development of nat ional wealth by way 
of increasing the cu l t iva ted lands as well as a g r i c u l t u r a l pro-
duct ion . I t i s estimated t h a t the d i s t r i c t has about 33,000 
hectares of usar and unculturable l ands . This means tha t about 
7 percent of the t o t a l area of Aligarh d i s t r i c t i s lying useless 
and i t requires spec ia l remedial measures before i t could be 
u t i l i z e d . 
Eefore going in to the d e t a i l s of reclamation, the causes 
v/hich lead to the formation of such s o i l s in Alignrh d i s t r i c t 
sliould be br ie f ly entMierated. The author has discussed about 
t h i s in de t a i l in chapter IV. Sa l t accumulation, mainly in the 
cen t r a l p a r t of the d i s t r i c t , i s due to the low-lying topography. 
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t h e f lood p l a i n s , varioixs smal l i h l l s and n a l a s . high w a t e r - t a b l e 
and presi^nce of kanJcar pan i n the s u b - s o i l * In t h i s a r e a , the 
s u r f a c e run-off i s n e g l i g i c l e , d ra inage i s poor and the evapora-
t i o n of water l eaves the s a l t s on t h e s u r f a c e . This evapora t ion 
p r o c e s s , coupled w i th c a p i l l a r y a c t i o n from the h igh w a t e r - t a b l e 
b r i n g s up the s a l t on the su r f ace from the lower h o r i z o n s . The 
reg ion i s covered with a ne t work of c a n a l s , numerous j h i l s and 
n a l a s which a l s o he lp in r a i s i n g the w a t e r - t a b l e and formation 
of wate r logging c o n d i t i o n s during the r a i n y s e a s o n . Water i s the 
c h i e f c a r r i e r of s a l t s , i t s subsequent evapora t ion g ives r i s e 
t o s a l t e n c r u s t a t i o n s . Thus, the formation of s a l i n e - a l k a l i s o i l s 
of the d i s t r i c t i s mainly due t o the s emi -a r id c l i m a t i c cond i t i ons , 
lowlands, poor d r a i n a g e , high ground w a t e r - t a b l e ^ presence of 
kankar pan and network of cana l s i h i l s and n a l a s . 
5.1 REGIAMATIQK AND MANAGEMENT i 
In Al iga rh d i s t r i c t , i n v e s t i g a t i o n s to a m e l i o r a t e the 
s a l i n e and a l k a l i s o i l s have been made s i n c e t h e second ha l f of 
t he 19th c e n t u r y . A p e t i t i o n was made i n 1876 by David Robarts , 
an ind igo p l a n t e r i n the Al iga rh d i s t r i c t , t o t h e Board of 
Revenue for r e l i e f on the grounds t h a t h i s lands i n Kali nad i 
v a l l e y had d e t e r i o r a t e d f a s t owing to t t e appearence of s a l i n e 
e f f l o r e s c e n c e , as a r e s u l t of the i n t r o d u c t i o n of cana l i r r i g a -
t i o n . This l ed t o t h e fonnat ion of the h i s t o r i c a l Indian Reh 
Committee i n 1877 wi th t h e o b j e c t i v e of i n v e s t i g a t i n g the causes 
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of the de te r io ra t ion of land by reh« The Coranittee presented 
i t s report in 1886, which for the f i r s t time focussed a t ten t ion 
on the r e l a t ion between canal i r r i g a t i o n , drainage and spread 
of s a l i n i t y in the s o i l . I t fur ther s t a t ed t h a t reh was focrmed 
by highly soluole sodium s a l t s which are brought on the surface 
by cap i l l a ry a c t i o n . The accumulation of s a l t s was accelerated 
where the water l eve l was near the sur face . I t was found tha t 
a f t e r the int roduct ion of canal i r r i g a t i o n water leve l rose, 
considerably. The commission suggested tha t the canals should 
be deepened for lowering the water leve l , r e s t r i c t i n g the use 
of much water for over i r r i g a t i o n and construction of deep 
drainage to remove the surpliis sub-so i l water and s a l t s . 
Various ea r ly attempts for the reclamation and management 
have been conducted in Aligarh d i s t r i c t . 
Tr ia l s with c a t t l e manure in reclaiming allsall so i l s were 
s t a r t e d in 1882 a t Chherat. Leather (1893) reported the r e su l t s , 
which were obtained here, tha t t r i a l s did not prove successful 
but a f t e r 25 years of farm yard manure treatment, Leather 
analysed tl:^ s o i l and found hardly any decrease in the quantity 
of s a l t . He found t h a t there was physical change in the top layer 
of the s o i l upto 30 centimeters depth but further downward the 
s o i l remained as bad as ever . 
Voelcker (1897) described the Chherat experiment conduc-
t e d by the Uttar Pradesh Agricul ture Department, as ear ly as 
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1882 and found leaching to be successful on a commercial bas i s . 
In t h i s method/ the f i e ld was embanked to hold ra in water and 
then ploughed in,Grasses were allowed to grow in th i s f i e ld . 
In another por t ion, leaching with canal water helped to restore 
the conditions so t h a t wheat could be grown. 
Voelcker (1897) a lso described the t r i a l s a t removing 
the s a l t s from the surface (reh) by scrapping i t off . At Chherat 
t h i s was conducted but i t proved to be a f a i lu re , as s a l t s again 
come v^on the surface from the s u b - s o i l . 
Experiments a t Gursikaran and Chherat in 1885, by the 
Agricul ture Department, where simple enclosure and exclusion of 
grazing, enabled even the worst type of a l k a l i lands to produce 
p l en t i f u l supply of grass for fodder. The grass species grown 
were Janewa (Andropoaon a n n u l a t e ) . musej. (Iseilema laxxanj, 
anian (Pennisetum qenchroides) and dub (Cvnodon dac tv lon) . The 
g r ea t e r pa r t s of Chherat and a por t ion of Gursikaran l a t e r on 
became f i t for c u l t i v a t i o n . 
The use of gypsum in India as a reclaiming agent s ta r ted 
with the work of Leather (1897), who described the Gursikaran 
experiment. He applied heavy doses of gypsiann on small bounded 
p l o t s and reclaimed them to grow wheat successfu l ly . Soi l t e s t s , 
ca r r i ed out a decade l a t e r revealed t h a t a l k a l i n i t y has been 
removed to a depth of 9,5 cent imeters , but below t h a t depth 
soluDle a l k a l i s t i l l pe r s i s t ed and s o i l permeabil i ty was low. 
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On the recommendation of Leather (1914), leaching trials 
were conducted in Gursikaran also. Fields were kept flooded with 
water for several months. Water was then let off and paddy was 
transplanted. Subsequently barley was also grown. This process 
continued for many years and only mild type alkali soils could 
be reclaimed by this way. Other alkali soils failed to respond 
to such treatments. 
Many leaching trials were also conducted by the Irriga-
tion Department of Uttar Pradesh in Aiigarh district in the 
early part of this century, but could not prove successful. 
The Forest Department of Uttar Pradesh (Uaar Land 
Reclamation Committee, 1938, 1939) had also tried to reclaim 
the alkali lands along the 1,120 kms, of canal tracts in Aiigarh 
district by afforestation. The whole of alkali lands could not 
be used because of the occurence of reh and kankar pans. So 
pockets of better soil was planted with babul (Acacia arable^), 
neem (azadirachta indica Juss.) and dhak (Butea roonosperma), The 
method is now known as the deep thala system. 
Though these results are now of historic interests only 
but they show that there were early trials of reclamation of 
saline and alkali soils with cattle manure, leaching, grxjwing 
of grasses, use of gypsum, scrapping of the surface salts, 
afforestation etc. 
Since we know the causative factors which lead to the 
development of saline and alkali conditions in the soils of 
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Aligarh d i s t r i c t , the methods adopted for reclamation should be 
based on thetn. Broadly, the reclaraaition metho<ts ©an fee igroup^ll 
s s (Agarwal e t al.< 1979): 
i) Ehysical and hydro-technical ameliorations 
i i ) Biological ameliorations 
i i i ) Chenical amel iora t ions . 
However, i t should be noted tha t , i f the s o i l i s sal ine 
in nature, then i t generally can be reclaimed by es tab l i sh ing 
drainage and resor t ing to leaching operat ions with enough and 
good qual i ty i r r i g a t i o n water but i f i t i s a l k a l i then i t needs 
a s u i t a b l e amendment of soluble calcium to neu t ra l i ze the 
a l k a l i s a l t s , to replace the exchangeable sodium in the s o i l 
and to f locculate the clay for improving permeabi l i ty . In Aligarh 
d i s t r i c t , these s o i l s are sa l ine in nature and a lka l ine in 
r eac t ion . Thus depending upon the loca l condit ions, a combination 
of techniques is usual ly required to achieve a permanent solut ion 
for t h i s problem. 
The s c i e n t i s t s of Central So i l Sa l in i t y Research I n s t i t u t e , 
Kamal, carr ied out a number of researches and consequently 
developed a su i t ab le technology for the reclamation and mana-
gement of a l k a l i s o i l s (Abrol e t a l . , l y s s ) . The e s sen t i a l 
components of t h i s technology a r e ; 
i ) I*ind l eve l l i ng and bunding 
i i ) Provision of an assured water supply, preferably 
through the i n s t a l l a t i o n of tube-wel l s . 
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i i i ) Application of an amendment (e .g . gypsum) in r ight 
quant i ty and in the r i gh t manner, 
iv) Application of recommended doses of f e r t i l i z e r s inclu-
ding zinc su lpha te . In the i n i t i a l years nitrogen 
appl ica t ion ^ 140 to 150 kgs . per hectare i s recommen-
ded. Zinc sulphate appl ica t ion i^  20-25 kgs . per hectare 
has been found extremely usefu l . Application of 
phosphate and potash f e r t i l i z e r s in the i n i t i a l years 
i s not recommended, 
v) Growing recommended v a r i e t i e s of crop in a proper 
sequence. 
vi) Adoption of recommended agronomic and c u l t u r a l pract ices 
v i i ) Proper water management p r a c t i c e s . 
This ' reclamation technology' was demonstrated on the 
farmers' f ie lds by the Kamal Research I n s t i t u t e under i t s 
Operational Research Project and Lab-to-Land Programmes. The 
S ta t e Government of Ut ta r Pradesh has a lso cons t i tu ted land 
reclamation and development corpora t ions . These corporations 
are now helping in reclaiming the sa l ine and a l k a l i lands on 
farmers' f i e l d s . They make avai lable the amendments^ extension 
of technology and i t i s estimated t h a t about 300, 000 hectares of 
a l k a l i lands in our country have been reclaimed and brought under 
cu l t i va t i on during the l a s t one decade with the help of t h i s 
technology (Abrol, e t a l . , 1985). 
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The Government has now become aware of the fact tha t with 
the pressure of population on land resources, one of the a l t e r -
nat ive i s to reclaim the s a l i n e - a l k a l i lands, wherever economi-
c a l l y feas ib le . So from 1976-77 on wards for the reclamation of 
such lands, the Government i s giving the following subs id ies : 
Extent of subsidy 
Central Govt. S ta te Govt. 
1 . Farmers whose ho ld ings 
a r e l e s s than 3 h e c t a r e s 50% 25% 
2 , Farmers whose ho ld ings 
a r e more than 3 h e c t a r e s 25% 25% 
F i e l d o b s e r v a t i o n s and i n t e r v i e w s wi th t h e farmers revea-
l e d t h a t with t h e h e l p of t h e s e s u b s i d i e s a l a r g e number of 
farmers of A l i g a r h d i s t r i c t a r e r ec l a iming t h e i r s a l i n e - a l k a l i 
l a n d s . The D i s t r i c t A g r i c u l t u r e O f f i c e r makes a v a i l a b l e to them 
t h e amendments a t s u b s i d i s e d r a t e , e x t e n t i o n of technology and 
s o i l t e s t i n g f a c i l i t y . Often ' f a rmers meet* a re o rgan i sed i n 
d i f f e r e n t v i l l a g e s fo r u p r i s i n g them with the l a t e s t know-how. 
The a u t h o r has p a r t i c i p a t e d i n many of such mee t s . During the 
y e a r 1985-86, 75 p e r c e n t subs idy was given t o 626 smal l and 
marg ina l farmers of A l iga rh d i s t r i c t . An amount of Rs , 80,000 
was g iven t o 44 farmers i n d i f f e r e n t blocks of t he d i s t r i c t 
an 
t h rough the Block Development Of f i ce r s and/amount of Rs, 609,187 
was given t o 582 farmers through t h e Bhumi Sudhar Niqam Pro jec t , 
which i s a l s o a c t i v e l y engaged i n the rec lamat ion and management 
of u s a r s o i l s i n t h e sur rounding v i l l a g e s of Satha Sugar Mil l 
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Area. This Project covers a t l e a s t 50 v i l l ages in Jawan, Dhanipur 
and Lodha blocks and i s reclaiming the usar lands of small and 
marginal farmers by making ava i lab le subsidy to them through the 
D i s t r i c t Agr icu l tura l Officer, 
Besides this^ the Central and S ta te Governments have also 
taken up projects in Aligarh d i s t r i c t to reclaim and develop 
these sa l ine and a l k a l i lands for cu l t iva t ion , a f fores ta t ions , 
pas tu res and so on. The pro jec ts which are ac t ive ly engaged for 
t h i s work ares 
1 . Action For Food Production (AFPRO) 
2 . Usar Land Reclamation And U t i l i z a t i o n Under National 
Botanical Research I n s t i t u t e (NBRI; Council of Sc ien t i f i c 
and Indus t r ia l Research). 
3 . Usar Land Reclamation Under Ramganga Command Area Development 
Prograirane. 
4 . aiumi Sudhar Niaam under Ut tar Pradesh Government. 
All these pro jec t s and even the individual farmers of 
Aligarh d i s t r i c t a re u t i l i z i n g the reclamation techniques deve-
loped by the Central Soil Sa l i n i t y Research I n s t i t u t e (CSSRI), 
Karnal ( India) , These techniques are su i t ab le , feas ib le and 
economical. With the increasing population and demand of food 
and other products, we are compelled to u t i l i z e these lands 
and bring them under fuel, fodder, pastures and cu l t iva t ion 
wherever economically f ea s ib l e . The bulk of Indian population 
i s poor and so they want to get quick returns from what they 
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have invested. So, usual ly the farmers want to reclaim t h e i r 
lands for crop cu l t iva t ion ra ther than for a f fores ta t ion and 
p a s t u r e s . 
nie reclamation method, general ly adopted in Aligarh 
d i s t r i c t , for bringing the sa l ine and a l k a l i lands under c u l t i -
vat ion, i s as follows: 
1 . Proper l eve l l ing of the s a l i n e - a l k a l i s o i l s a f t e r preparatory 
t i l l a g e i s the most impoirtant s ing le operation (Fig, 5 ,1) , 
Then each f ie ld i s normally divided in to 1/20 to 1/10 hectare, 
depending upon the slope of land, with strong bunds a l l around 
them and then the p lo t s are i r r i g a t e d to check the higher and 
lower spots which l a t e r on are l eve l l ed tx) enable uniform 
spread of water. After l eve l l ing and bunding, the s o i l of each 
p lo t , upto 15 centimeters depth, i s t es ted to get the pH value 
and the gypsum requirement va lue . 
2 . Now, i r r i g a t i o n and drainage channels are constructed. I r r i -
gation f a c i l i t y i s assured e i t h e r by canal or tube-wel ls . 
I n s t a l l a t i o n of tube-wells with shallow borings i s most 
su i t ab le source of water on such lands . Canal i r r i g a t i o n 
poses the problems of so i l s a l i n i t y especia l ly in areas of 
high ground water l e v e l . 
The best time for l eve l l ing , bunding and construction of 
channels i s Septemoer or October, j u s t a f t e r the l a s t rain, because 
during these months the s o i l i s moist and easy to work. By the 
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Fig,5.1, Levelling ol usar soils in Keeratpur 
village of Akrabad block. 
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end of March a l l these operat ions are completed. During the 
summer months the s o i l becomes dry and hard and in the rainy-
season i t becomes swampy. In the month of Apr i l , the l eve l l ing 
i s checked again with the help of v/ater. This water also helps 
in flushing the f i e l d s , Then the water i s drained out from the 
p l o t s , 
3. In the month of iMay, to grow shallow rooted crops such as r ice 
and wheat in sequence, gypsum i s applied general ly i^^ 12 to 15 
tonnes per hectare depending on the pH of the s o i l and s o i l 
t e x t u r e . Gypsum i s powdered thoroughly in to 10 to 15 centime-
t e r s depth by shallow cu l t iva t ion follov;ed by planking. After 
the appl ica t ion of gypsum, the p lo ts aire f i l l e d with water and 
kept ponded for a t l ea s t 15 days so t h a t gypSum s t a r t s react ing 
the f i r s t crop of r i c e . For b e t t e r crop y i e lds , farm yard 
manure i s applied ii> 25 tonnes per hectare alongwith gypsum, 
4, For grov/ing r i ce , the nursery i s developed in normal s o i l s . 
Heavy and good qual i ty seeds of su i t ao le va r ie ty are se lec ted 
at a r a t e of 40 to 50 kgs, per hectare to maintain higher p lant 
population as a safe guard against mor ta l i ty and poor t i l l e r i n g 
in the i n i t i a l reclamatory s t a g e , IR-8, Jaya, PR 106 and Basmati 
370 v a r i e t i e s of r ice are found generally su i t ab le for these 
s o i l s . These are the medium duration v a r i e t i e s which mature in 
140 to 150 days, P2-21 i s the other short duration su i tab le 
var ie ty of r i ce which matures in 120 to 130 days. These v a r i e t i e s 
are sown in the nursery from IQ to 30 May for timely t ransplan t ing 
(Fig, 5 .2 ) , 
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5^ When the seedlings are 35 to 40 days old, they are transplanted 
in the well prepared fields (Fig, 5,3) immediately after rain 
or irrigation in the last week of June or in the first half 
of July. Puddling i.e. ploughing in standing water, is 
avoided, because it is not beneficial during the initial 
years of reclamation (2 to 3 years after gypsum application). 
Puddling is performed to reduce the infiltration rate but in 
these soils, the infiltration rate is very low and water 
remains standing in the field for several days. 
6. In the initial years of reclamation, 3 to 4 seedlings per 
hill are transplanted at 15 centimeters row to row. After 
taking 2 to 3 rice crops, the spacing and nianber of seed-
lings may be similar to that in normal soils, 
7. In the initial years of reclamation^ rice requires high dose 
of nitrogen. Therefore, urea at the rate of 140 to 150 kgs. 
per hectare is used in 4 doses. First at the time of trans-
planting of rice, second at second week, third at the fourth 
week and last at sixth week after transplanting. These soils 
are also poor in zinc sulphate. Therefore, zinc sulphate at 
the rate of 25 to 30 kgs, per hectare is applied at trans-
planting time. Water should be drained out prior to the 
application of fertilizer and zinc. The crop requires about 
15 to 20 irrigations after transplantation. About 8 to 10 
days after transplanting, the standing water is drained out 
and irrigation is with held for 2 to 3 days for development. 
Fig, 5.2. Early (yellow colour) and late 
(green colour) varieties of paddy 
on the usar soils in Keeratpur 
village of Akrabad block. 
Fig, 5,3, Transplantation of paddy in well 
prepared usar field in Keeratpur 
village of Akrabad block. 
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There after about 5 to 7 centimeters sutmergence is maintained. 
Water is completely drained off aiDOut 10 days before maturity. 
8. For the first 2 or 3 years of reclamation there is no weed 
problem. But after this, weeds appear in rice field which 
is controlled by mannual labour. For controlling grassy weeds, 
machate @ 30 kgs. granules per hectare is broadcasted in 4-5 
centimeters standing water, 4-5 days after transplanting. The 
problem of pests and diseases in such soils is similar to that 
encountered in normal soils. Therefore plant protection mea-
sures, including use of fungicides and antibiotics, are taken 
as recommended for normal soils. 
9, When the ear is nearly ripe and the straw has just turned 
yellow (Fig. 5.4, 5.5, and 5,6), the crop is harvested, dried 
and threshed. Before bagging, the grains are dried by spread-
ing in the sun. During the first year of reclamation with the 
agronomic practices described above, the grain yields varied 
from 3.5 to 4 tonnes per hectare and from second year onwards 
yields rose upto 5 tonnes per hectare. 
After harvesting rice, the reclaimed field is not left 
vacant but the farmers start the cultivation of wheat by the 
following technique: 
1, The fields are ploughed 2 to 3 times and then they are left 
for one week. Now after irrigation, wheat is sown timely in 
the field (Fig, 5.7). The best time for wheat sowing is from 
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F i g , 5 .4 . The Government Officials 
inves t iga t ing the paddy crop 
grown on the usar s o i l s in 
Pteerat-pur v i l l age of Akrabad 
block. 
P i g . 5 .5 , Mature paddy crop on usar s o i l s 
in Keeratpur v i l l age of Akrabad 
block. 
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Fig. 5.6. Paddy crop in the later stage-
the ear is nearly ripe and the 
straw is turning yellow 
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1 to 10 Novemoer, If the so i l i s moist enough then wheat can oe 
sown without i r r i g a t i o n . The su i t ac l e v a r i e t i e s for such so i l s 
are H.D.. 2009, .^.H. 711, R.R, 21 and H.D. 19B2. 
2, LMitrogen i s applied (Fig, 5,8) a t the ra te of 110 to 12f kgs. 
per hectare in three doses; 50 percent nitrogen ioefore the 
sowing, 25 percent a t the time of ear ing stage and remaining 
25 percent cefore the time of flowering. After s ix weeks of 
sowing, urea i s sprayed at the ra te of about 3 to 3,50 kgs, iier 
hec t a r e , 
3. After sowing, the whole field is divided into p lots of o matsr 
width and 40 meter length and each p lo t is i r r i g a t e d , I r r ig^ ' io> 
i s applied a f t e r 4 weeks otherwise the plants turn yellow and 
stop growing. Extra water from the f ie ld i s drained out . 
After the harvest ing of wheat (Fig. 5,9), the creen 
manuring crop dhaincha (Sesoania aculeata) (Fig. 5,lo) is grov;n 
during the summer months. Then for the second year, r l c L r. 
tran3pl:^.nted In-^ediately a f t e r incorporating dhaincha in soi l 
for green manuring. 
This technique, adopted by the Aligarh fanners, v-as mun^ 
to L-e very helpful in reclaiming the s a l i n e - a l k a l i lands vjih.-dj; 
.- ^/eriod of 3 to 4 years . 
In Aligarh d i s t r i c t , large areas of s a l i n e - a l k a l i ..~Jl3 
.'j-elong to the v i l l age panchavat (Government land) . Field oos-rvc 
t ions had shown tha t generally these lands are devoic oz v3a.-=*-.:r 
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Fig. 5.7. After paddy cultivation, wheat is sown 
timely on the usar soils in Keeratpur 
village of •'^ krabad block. 
Fig. 5.8. Application of nitrogen before the 
flowering of wheat crop. 
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Fig, 5,9, Wheat is ready for harvesting 
on the usar soil 
Fig, 5.10. After harvesting of wheat, Dhaincha 
(Sesbania acul^ata) for green manuring 
is grown in the usar field during the 
summer months. 
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except for madar. iharberi and grasses which are found growing 
here and there. So it was thought that since the cost of gypsum 
has gone very high, more than Rs. 400 per tonne and due to this 
the farmers were very hesitant to go for large scale reclamation 
work. The other alternative before them was to reclaim these 
lands with the help of grasses which will in the long rvm not 
only help in improving the soil conditions and nitrogen fixation 
in the soils cut will also help in providing good pasture lands 
to the villages. Studies have shown that continuous cultivation 
of Karnal grass (Diplachne fusca (Linn) P. Beauv.). Rhodes grass 
(Sporobolus Sp, Ghlorisaavana)» and Para grass (Brachiaria mutica) 
help in reclaiming these saline-alkali lands within three years, 
Karnal grass, locally called Chotiaandar or Harri in Aiigarh, Para 
grass and Rhodes grass grow successfully on saline and alkali 
lands. These are perennial grasses growing 90 to 150 centimeters 
tall depending upon the water availability and weather conditions. 
The leaves are long and linear and they are relatively succulent 
and palatable, therefore cattle, buffaloes in particular, like to 
eat them. The reclamation technique by grass cultivation, adopted 
in Aligarh district is one prescribed by Central Soil Salinity 
Research Institute, Karnal, is as follows: 
1. For growing grasses, one ploughing with soil inversion plough 
is followed oy 2 or 3 ploughings with desi plough. Now grasses 
are planted by rooted slips or by stem cuttings. Row to irow 
and plant to plant distance of 2u to 25 centimeters is maintained 
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The grasses are planted from March to August when irrigation 
facilities are available or a few days prior to or with the 
onset of monsoon. 
2, Generally, these grasses grow well even without addition of 
manures or fertilizers but to obtain higher yield and to 
maintain nutrition and palatability of these grasses 20 kgs, 
nitrogen per hectare is applied after each cut. Similarly 25 kgs 
per hectare zinc sulphate in the first year is also applied 
for the satisfactory growth of grasses. An irrigation, immedi-
ately after the planting of grass, is essential. Standing 
water in the fields and high humidity during the rainy season 
are very beneficial for their growth. 
3. After about 45 days of plantation, the grasses are cut. The 
grass loses its virility from December to February. During 
the second and third years, 5 to 8 cuts can be obtained, depen-
ding upon the amount of fertilizer application, irrigation and 
weather conditions. The growth is rapid and yield is high 
during the monsoon months. Therefore, it is harvested at an 
interval of 25 to 30 days during these months, while in other 
months at an interval of 30 to 45 days. In highly alkali soils, 
these grasses can give 30 to 40 tonnes green forage per hectare 
even without the application of amendment and fertilizers. 
However, with the application of recommended fertilizers 
and good management a green forage yield of upto 60 tonnes 
can be obtained. 
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After growing these grasses over a period of 3 years, the 
land i s xased for r a i s i ng food crops and for th i s a thorough leve-
l l i n g in the begining i s e s s e n t i a l . Thus, we find tha t by grow-
ing grasses on s a l i n e - a l k a l i s o i l s , the physical and chemical 
p roper t i e s of the s o i l are improved and without any amendments 
good food crops could be raised from the same f i e l d s , 
Generally no t r ees grow on s a l i n e - a l k a l i lands except a 
few of l i t t l e economic value . Thus, these so i l s pose great envi-
ronmental hazards for human, animal and plant l i f e . Therefore, 
a f fo res ta t ion on these lands wi l l not only help in solving the 
fuel problem of the ru ra l areas but i t wi l l also help in,slowly 
res to r ing the potency of the s o i l . 
The s u i t a b i l i t y of t ree species i s largely based on the 
considerat ion of loca l agro-cl imat ic and the so i l environment 
condi t ions . Babul (Acacia n i l o t i c a (L.) Wild ex, Del), Mesquite 
(Prosopis i u l i f l o r a DC,), Jor-Tor (Casuarina equ i s e t i f o l i a L.) 
and Dhaincha (Sesbania aeavptica Pers) have shown promising 
r e s u l t s when planted in highly a l k a l i s o i l using the augerhole 
technique. The moderately good species are S i r i s (Albizzia 
lebbek (L.) Benth) and Neem (Azadirachta indica J u s s . ) . Safaida 
(Eucalyptus t e r e t i c o r n i s (Sm.))has shown sa t i s fac to ry resu l t s 
during i n i t i a l 2-3 years but l a t e r the growth was r e s t r i c t e d . 
Shisham (Dalberqia s isoo Roxb.) survied a l k a l i conditions but 
i t s growth was not s a t i s f ac to ry , (Abrol e t a l . , 1985). 
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Site preparation is an integrated practice for higher 
percent survival and rapid initial growth of tree plants. Thus, 
in saline and alkali soils, the planting technique should be 
conducive. 
In the reclamation of soil for crop production only the 
upper 15 centimeters surface soil is ameliorated by gypsum but 
plantation of trees requires gypsum to greater depths of soil 
profile. Technique developed by Central Soil Salinity Research 
Institute, Karnal for the tree plantation on salty soils is 
adopted in Aligarh district. This technique is commonly called 
as augerhole method of planting trees, which is as follows: 
1, The saplings of the selected species are raised in the nur-
series. The best planting season is July to September when 
humid and warm climatic conditions are conducive for rapid 
plant growth. Trees are also planted in the months of March 
and April with a regular irrigation until the rainy season. 
2. Holes are dug (Fig. 5.11) about 120 to 150 centimeters deep 
and of 15 centimeters diameter by manually or mechanically 
operated auger. If there is a layer of calciian carbonate 
(kankar), it is broken, other wise after one or two years, 
the tree will not survive. Now these holes are refilled by 
properly amended alkali soils before planting of species. It 
was found that the plants survived well by a thorough mixing 
of 2-3 kgs, of gypsum and 7-8 kgs. of farmyard manure with the 
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s a l i n e - a l k a l i s o i l per hole of 15 centimeters diameter and 
150 centimeters depth. Nitrogen a t the r a t e of 25 grams per 
hole i s added in f i l l i n g mixture and the same i s applied in 
the next spring and rainy season tor be t te r growth. To control 
the termites in the f ie lds , 10 percent B.H.C. (Gamaxine) is 
mixed in the hole, f i l l i n g a mixture @ 0.2 percent for appl i -
ca t ion . About loo grams 2inc sulphate per hole i s also bene-
f i c i a l . After t h i s the holes are f i l l ed with water for t r e a t -
ment (Fig, b.l2)^ then a f t e r s ix or seven days the plantat ion 
i s s t a r t e d . The quanti ty ot: gypsum, f e r t i l i z e r , farmyard manure, 
zinc sulphate and so on varies from hole to hole depending upon 
the s ize of diameter and the depth of the ho le . 
3 . Due to the uneven d i s t r ibu t ion of r a i n f a l l , i r r i g a t i o n i s given 
during the i n i t i a l s tages of t r ee growth. Therefore, the t rees 
are linked through a single i r r i g a t i o n channel and t h i s channel 
i s flooded by water when p lants require moisture. In water-
logged areas , sapl ings are planted on 60 centimeters high 
ridges for s a t i s f ac to ry growth and rainwater conservation. 
The t rees on these s o i l s yield 5 to 10 tonnes per hectare 
of biomass annually on pruning a f t e r 2-4 years of growth. 
These are some of the techniques which are being used in 
Aligarh D i s t r i c t for the reclamation and management of sa l ine -
a l k a l i so i l s by individual farmers and by various usar reclamation 
p ro jec t s worxing he re . Individual farmers and Bhumi Sudhar Niqam 
Pro jec t are using chemical amendments i . e . gypsxam for crop c u l t i -
Fig , 5 . 1 1 . Holes are being dug out for t ree 
p lan ta t ion in usar so i l s in Keeretpur 
v i l l age of Akrabad block. 
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Fig , 5.12, Holes are r e f i l l e d by properly 
amended usar so i l s and then they 
are watered for t rea tment . Government 
o f f i c i a l s are studying the usar s o i l . 
219 
v a t i o n , Usar R e c l a m a t i o n P r o j e c t s work ing a t C h h e r a t , Kee ra tpu r , 
Gopi and Lac3hUa v i l l a g e s a r e u s i n g chemica l amendments f o r 
c r o p c u l t i v a t i o n and t r e e p l a n t a t i o n t e c h n i q u e s . A c t i o n For 
Food P r o d u c t i o n P r o j e c t i s u s i n g a l l t h e t h r e e methods i e . 
c r o p c u l t i v a t i o n , t r e e p l a n t a t i o n and g r a s s c u l t i v a t i o n fo r t h e 
r e c l a m a t i o n anci management of s a l t y s o i l s i n t h e v i l l a g e s of 
o u r s i k a r a n and Mahuakhera . 
The p l a n e s which a r e grown on t h e s a l i n e - a l k a l i s o i l s 
o t A l i g a r h d i s t r i c t t y t h e s e w o r k e r s a r e D e s i oadu l ^Acacia 
n i l o t i c a J . V i l a v a t i d a o u l ( .Prosopis 1 u l i f l o r a ) . K a m i (Ponaamia 
p i n n a t a ) , Ar jun ( T e r m i n a l i a a r i u n a ) . J h a u ( T a m a r i x d i o c a ) . Subacul 
CLeucaena l e u c o c e p h a l l a ) , U ' i g . 5 ,13^ 5 , 1 4 , 5 . 1 5 , 5 , 1 6 , 5,17 & 
b , l 8 ) , Meem ( A z a d i r a c h t a i n d i c a J u s s , ) . Ber (Plum), Ami a (Smb- l ica 
O f f i c i n a l i s ; . .§^£1 ( A e g l e marroelos J and Guava. A c t i o n f o r 
Food P r o d u c t i o n P r o j e c t i s g rowing K a r n a l , Para and Rhodes g r a s s e s , 
a f t e r p r o v i d i n g some i r r i g a t i o n f a c i l i t i e s and t h e s e g r a s s e s a r e 
found t o be s u i t a b l e f o r c a t t l e f e e d , 
5 ,2 COST OF RSCLAIvJATION : 
The s a l i n e and a l k a l i s o i l s v a r y from p l a c e t o p l a c e in 
t h e i r c h a r a c t e r i s t i c s ^ t h e r e f o r e t h e y r e q u i r e d i f f e r e n t t y o e s 
o f r e m e d i a l m e a s u r e s and t h u s t h e c o s t o f r e c l a m a t i o n a l s o v a r i e s . 
I n s p i t e of t h e p r e s s u r e on l a n d r e s o u r c e s r e l a t i v e l y l i t t l e o r no 
u t i l i z a t i o n of t h e s e l a n d s has oeen d o n e , T n i s i s p a r t l y due t o 
t h e f a c t t h a t r e c l a m a t i o n of t i^ese l a n d s has n o t been w i t h i n th'^ ^ 
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Fig, 5,13. Plantation of desi babul (Acacia 
nilotica) on xisar soils in Keeratpur 
village of Akrabad block. 
'^-
%?£^_.M 
Fig. 5.1^(a) Plantation of Vilayati babul 
(ProsQpis juliflora) on usar 
soils in Keeratpur village 
of Akrabad block. 
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Fig, 5.14(b). Plantation Of vxxciyati babul 
(Prosppis luliflora) on usar 
soils in Keeratpur village of 
Akrabad block. 
i'ig. 5.15. Plantation ot Kan 1 i (Ponqamia 
• Pinnata) on usar soils in 
Keeratpur village of Akrabad 
block. 
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Fig , 5 .16(a ) . Plaricduioii oi arjun (Terminalia 
arjuna) on usar Soi l s in Keeratpur 
v i l l age of Akrabad block. 
• -«^«« iF i^^ 
Fig, 5.16(b). Plantation or arjuQ (rerminalia arjuna) 
on usar soils in Keeratpur village of 
Akrabad block. 
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i'ig, 5,17 Plantation of Jhau (Tamarix dioca) 
^^ ^sar soils in Keeratpur village 
of Akrabad block. 
^ - i ' ^ «•«-
.- >4. -V ^ 
Fig^ 5 .18, Plantation of Subabxil (Leucaena leucocephalla) 
on usar s o i l s in Keeratpur v i l l age of Akrabad 
block. 
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resources of the ordinary farmers. Nothing can be done unless 
the Government gives help to these farmers. Therefore, f i r s t 
of all^ the author has calculated the average cost of reclama-
t i o n of each type s a l t y so i l s in Aligarh d i s t r i c t (Table 5,1) , 
In ca lcula t ing the cost of reclamation of sa l ine and 
a l k a l i s o i l s , i t was observed tha t some processes were common 
such as l eve l l ing , bunding, land prepara t ion and so on. But 
sa l ine s o i l s do not need any amendments while the s a l i n e - a l k a l i 
and a l k a l i s o i l s need some s o i l amendments to neut ra l ize the 
a l k a l i s a l t s . Saline s o i l s are best reclaimed with good qual i ty 
of water alone by leaching the s a l t s and improving the drainage. 
The s a l i n e - a l k a l i and a l k a l i s o i l s both have high sodium content 
and therefore they need a soluble calciOD to replace the exchan-
geable sodium which i s generally obtained by adding gypsum in 
these s o i l s . The a l k a l i so i l s need higher amount of gypsum U2 
to 15 tonnes per hectare) than the s a l i n e - a l k a l i so i l s 17 to 9 
tonnes per hec t a r e ) . Table 5,1 shows that , in Aligarh d i s t r i c t , 
the cost of reclaiming sa l ine s o i l s , s a l i n e - a l k a l i s o i l s and 
a l k a l i so i l s comes to Rs. 1,489.50, Rs, 4,930.50 and 7,2 44.00, 
r e spec t i ve ly . I t wi l l be seen from t h i s table tha t huge amounts 
are incurred on the reclamation of one hectare of s a l i n e - a l k a l i 
and a l k a l i lands. This i s beyond the reach of an average Indian 
farmer. He would need financial and technical help from the 
Government, Therefore, to encourage reclamation programmes, the 
Government i s giving subsidy on gypsum i^f of 75 percent to marginal 
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SALINE, 
r a b i e 5 . 1 : PER HECTARE AVERAGE COST OF RECLAMATION OF/SALINE-
ALKALI AKD ALKALI LANDS IN ALIGARH DISTRICT 
A. S a l i n e l a n d s (1986 P r i c e s ) 
O p e r a t i o n s Ra te Cos t 
( L a b o u r e r s & M a t e r i a l s ) 
1 . L e v e l l i n g & Bunding 15 l a b . ( R s . 1 1 . 5 0 p e r l a b . ) 172 .50 
2 . Land P r e p a r a t i o n 8 l a b . ( R s . 1 1 . 5 0 p e r l a b . ) 9 2 . 0 0 
3 . D r a f t Employed 70 h r s . (Rs . 2 . 5 0 p e r h r . ) 1 7 5 . 0 0 
4 . Leach ing-Suntner 105 h r s . (7 h r s . p e r day , 6 30 .00 
(g) Rs. 6 per hr.) 
Winter 70 hrs. (7 hrs. per day, 420.00 
^ Rs, 6 per hr.) 
T o t a l 1 , 4 8 9 . 5 0 
o r s a y 1 , 5 0 0 . 0 0 / h e c t a r e 
B. Saline-Alkali lands 
1 . L e v e l l i n g u Bunding 15 l a b . ( R s . 1 1 . 5 0 p e r l a b . ) 172 .50 
2 . Land P r e p a r a t i o n 8 l a b . ( R s . 1 1 . 5 0 p e r l a b . ) 9 2 . 0 0 
D r a f t Employed 70 h r s . (Rs. 2 . 5 0 p e r h r . ) 175 .00 
3 . Impounding of w a t e r l a b o u r c h a r g e s 7 0 . 0 0 
4 . I r r i g a t i o n 60 h r s . ( R s . 7 . 2 5 p e r h r . 4 5 8 . 0 0 
by 2 l a b . ) 
5 . Gypsum - A p p l i c a t i o n 9 t o n n e s / h e c t a r e (Rs . 425 3 , 8 2 5 . 0 0 
p e r t o n n e s ) 
I a ) 50% s u b s i d y 1 , 9 1 2 . 5 0 
b) 75% s u b s i d y 9 5 6 . 2 5 
I I Labour Employed 12 l a b . ( R s . 1 1 . 5 0 p e r l a b . ) 1 3 8 . 0 0 
T o t a l C a p i t a l Requ i rement 4 , 9 3 0 . 5 0 
a ) 50% s u b s i d y 3 , 0 1 8 . 0 0 
b) 75% s u b s i d y 2 , 0 6 1 . 7 5 
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C, A l k a l i lands 
1. L e v e l l i n g s 6^  Bunding 
2 . Land P repa ra t i on 
Draf t Employed 
3 . Impounding of wate r 
4. I r r i g a t i o n 
5 . Gypsxan-Application 
a) 50% subsidy 
b) 75% subs idy 
I I Labour Employed 16 l abour (Rs .11.50 per l a b . ) 
36 l ab .CRs .11 .50 p e r l a b . ) 
12 l a b . ( R s . 1 1 . 5 0 per l a b . ) 
140 h i* . . (Rs . 2 .50 per h r . ) 
labour charges 
60 hrs.(Rs.7.25 per hr.by 
2 lab.) 
13 t o n n e s / h e c t a r e 
(Rs.42 5 p e r tonne) 
414.00 
138.00 
350.00 
175.00 
458.00 
5 , 5 2 5 . 0 0 
2,762.50 
1,381.25 
184.00 
Total Capital Requirement 
a) 50% subs idy 
b) 75% subsidy 
7,2 44.00 
4,481.50 
3, 100.25 
Source : Computed by the au tho r on t h e b a s i s of f i e l d obse rva t ions . 
and smal l fanners and 5 0 p e r c e n t to l a r g e farmers . Thus, ou the 
ba s i s of t hese s u b s i d i e s the t o t a l c o s t of rec lamat ion of s a l i n e -
a l k a l i and a l k a l i s o i l s comes t o Rs. 3 ,018.00, Rs. 4 ,481.50 for 
50 p e r c e n t subsidy and Rs, 2 ,061.75 , Rs . 3,100.25 for 76 percen t 
subs idy , r e s p e c t i v e l y . 
However, in A l iga rh d i s t r i c t , t h e s e prob lemat ic s o i l s 
have a tendency towards a l k a l i n i z a t i o n , t h e r e f o r e the w r i t e r 
has mainly concen t r a t ed on t h e c o s t of rec lamat ion and management 
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o f a l k a l i s o i l s i n A l i g a r h d i s t r i c t . The C e n t r a l S o i l S a l i n i t y 
R e s e a r c h I n s t i t u t e , K a m a l , h a s p r e p a r e d a g e n e r a l t a b l e o f 
c a p i t a l r e q u i r e m e n t f o r r e c l a m a t i o n of a l k a l i l a n d s on t h e ioasis 
o f 1985 p r i c e s (Table 5 . 2 ) , Dur ing t h e f i r s t y e a r of r e c l a m a t i o n 
t h e c o s t i s c h i e f l y i n c u r r e d on i n s t a l l a t i o n of t u b e - w e l l , bun-
d i n g and l e v e l l i n g , f l o o d i n g and gypsum a p p l i c a t i o n . The t o t a l 
Tab le 5 . 2 : CAPITAL REJUIRSMENTS FOR RECLAMATION OF ALKALI SOILS 
(1985 P r i c e s ) 
O p e r a t i o n / I t e m s Cost ( R s , / h e c t a r e ) 
Bunding 435 ,00 
L e v e l l i n g 1 , 0 8 5 . 0 0 
I r r i g a t i o n c h a r g e s 200 .00 
Amendment ig) 50% s u b s i d y 2 , 6 4 5 . 0 0 
©i 75% s u b s i d y 1 , 5 3 5 , 0 0 
Total Capital Requirement 
ii 50% s u b s i d y 4 , 3 6 5 . 0 0 
@i 75% s u b s i d y 3 , 2 5 5 , 0 0 
S o u r c e * A b r o l , I . P . and P a r s h a d , R. ( E d , ) , 1985 A l k a l i s o i l s 
R e c l a m a t i o n - c o s t s and B e n e f i t s ^ C e n t r a l S o i l S a l i n i t y 
R e s e a r c h I n s t i t u t e , K a m a l P , 4 , 
c o s t o f i n s t a l l a t i o n of a n e l e c t r i c t u b e - w e l l would be a b o u t 
R s , 9 , 6 5 0 o r s a y iis, 1 0 , 0 0 0 , Such a t u b e - w e l l can command an 
a r e a of a b o u t 5 h e c t a r e s . Rice i s recommended t o be grown a s 
t h e f i r s t c r o p f o l l o w e d by wheat o r berseem i n t h e r a b i s e a s o n . 
As p e r d e t a i l s i n t a b l e 5 , 3 , t h e c o s t o f r i c e and whea t p r o d u c -
t i o n i s a o o u t R s , 4 , 270 and R s , 2 , 8 9 0 p e r h e c t a r e , r e s p e c t i v e l y . 
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T a b l e 5 ,3$ COoT OF RICE MID VfflEAT PRODUCTION ON ALKALI SOILS 
UNDER RECLAMvTION 
( R s . / h e c t a r e ) 
O p e r a t i o n / I t e m s R i c e Wheat 
Land p r e p a r a t i o n 
N u r s e r y r a i s i n g 
T r a n s p l a n t i n g / S o w i n g 
F e r t i l i z e r a p p l i c a t i o n 
i n c l u d i n g z i n c 
I r r i g a t i o n 
I n t e r c u l t u r e 
P l a n t p r o t e c t i o n 
H a r v e s t i n g / t h r e s h i n g 
M i s c e l l a n e o u s 
350 
625 
325 
810 
1,200 
150 
150 
585 
75 
300 
-
330 
710 
560 
210 
150 
585 
45 
Total 4 ,270 2,890 
isourcet Aurol, l . P . Parshad, R. (Sd.), 1985, Alkali Soi ls 
Reclamation-Costs and iJenefits, Central Soil Salinity-
Research I n s t i t u t e , Kamal, p . 5, 
These costs cover land preparat ion, sowing/transplanting, 
i n t e r c u l t u r e operat ions, appl icat ion of f e r t i l i z e r s , i r r i ga t i on , 
human/bullock labour or machine for harvest ing, threshing and 
winnowing. The seed ra te of 60 kgs. per hectare for r i ce and 
125 kgs. per hectare for wheat is recommended. Higher seed 
r a t e during the i n i t i a l years of reclamation-is necessary 
because 3-4 r ice seedl ings per h i l l are recommended to be 
t ransplanted and higher p lan t population of wheat needs to 
be maintained for higher product iv i ty and income. 
220 
Thus the t o t a l cos t of reclamation of a l k a l i s o i l s 
including the cap i t a l requirement for reclamation, cost of 
tube-well i n s t a l l a t i o n , cost of r i ce and wheat production in 
the f i r s t year would be approximately Rs. 12,415 per hectare 
to small and marginal farmers and roughly Rs, 13,525 per hectare 
to large farmers and in the succeeding years i t w i l l be only 
Rs, 7,160 per hectare, as no money is needed from second year 
of reclmation for l eve l l ing , bvinding, i n s t a l l a t i o n of tube-
well and s o i l amendment. The actual cost of reclamation incurred 
by the various projects in di f ferent pa r t s of Aligarh d i s t r i c t 
has been tabula ted . 
Action for Food Production Project i s reclaiming the 
a l k a l i lands in the v i l l ages of Gursikaran and Mahuakhera in 
Koil t e h s i l . The cap i t a l requirement per hectare for reclamation 
of a l k a l i s o i l s i s Rs, 4,290 (Table 5,4) and the costs of paddy 
and wheat cu l t iva t ion per hectare are Rs, 4,292 and Rs, 3,160, 
respec t ive ly (Table 5 .5 ) , Thus^the ac tua l cost for reclamation 
of a l k a l i so i l s and paddy and wheat cu l t iva t ion as incurred by 
Action for Food Production Project comes to Rs, 11,742 per 
hectare (Table 5,4 and 5 . 5 ) , 
The National Botanical Research I n s t i t u t e Project , 
working a t Keeratpur, Gopi, ladhua of Sikandra Rao t e h s i l . 
incurred Rs, 11,357 per hectare for reclamation of a l k a l i so i l s 
and paddy and wheat cu l t i va t i on in the f i r s t year (Table 5.6(a) 
and 5,6 (b)). 
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Tab le 5 . 4 ; COST OF RSCLAM/kTlOlNi OF ALKALI SOILS IN GURSIKAR.\N 
VILLAGE OF ALIGARH DISTRICT 
(1986 P r i c e s ) 
O p e r a t i o n / I t e m Cos t ( R s , / h e c t a r e ) 
1 . Boundary oionds making f o r a lOOxlOO 300 .00 
m e t e r s p l o t ^ Rs, 7 5 / - p e r 100 m e t e r s 
f o r 400 m e t e r s 
2 . Har rowing by t r a c t o r 2 h r s . ^ R s . 5 0 / - 1 0 0 . 0 0 
p e r h r . 
3 . D r a i n a g e and i r r i g a t i o n c h a n n e l . One 15 0 . 0 0 
d r a i n a g e 100 m e t e r s and i r r i g a t i o n 
c h a n n e l s 200 m e t e r s il? 8 s . 5 0 / - p e r 
100 m e t e r s . 
4 . P l o u g h i n g , p l a n k i n g and l e v e l l i n g 20 h r s . 1 , 0 0 0 . 0 0 
;aj R s , 5 0 / - p e r h r . 
5 . One p l o u g h i n g and p l a n k i n g 3 hrs., vat R s . 5 0 / -
p e r h r . 1 5 0 . 0 0 
6. Irrigation for checking levelling & 1st 12 0.00 
washing^ 20 hrs. ^  Rs. 6/- per hr. only 
fuel cost. 
7 . Labour f o r i r r i g a t i o n - t w o , Rs . 1 2 / - p e r 2 4 . 0 0 
l a b o u r . 
8 . P l o u g h i n g , l e v e l l i n g and p l a n k i n g f o r 6 h r s . 300 .00 
>dJ R s . 5 0 / - p e r h r . 
9 . Gypsum t r a n s p o r t a t i o n and b r o a d c a s t i n g by 1 9 2 , 0 0 
16 l a b o u r e r s s^i* R s . 1 2 / - p e r l a b o u r . 
1 0 . Gypsum mix ing two h r s . by ha r row, 1 0 0 , 0 0 
^ Rs, 5 0 / - p e r h r . 
1 1 . Gypsum c o s t 13 .5 t o n n e s & Rs, 106 /25 p e r 1 , 4 3 4 . 0 0 
t o n n e (75:^ s u b s i d i s e d r a t e ) 
1 2 . I r r i g a t i o n t o s t a n d w a t e r f o r 15 days 3 0 0 . 0 0 
a f t e r gypsum a p p l i c a t i o n (4 i r r i g a t i o n ) 
1 s t i r r i g a t i o n 20 h r s . , r e s t 3 i r r i g a t i o n 
10 h r s . e a c h ; 50 h r s , ^ Rs, 6 / - p e r h r . 
1 3 . Labour f o r i r r i g a t i o n , 10 f o r 4 i r r i g a t i o n 12 0 .00 
a^^  R s . 1 2 / - p e r l a b o u r 
T o t a l c o s t 4 , 2 9 0 . 0 0 
S o u r c e : A c t i o n Fo r Food P r o d u c t i o n P r o j e c t , A l i g a r h ( 1 9 8 6 ) . 
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Table 5,5: COST OF RICE AND WHEAT PRODUCTION ON ALKALI SOILS 
UNDER RECIAMATION IN GURSIK-^ R^AN VILLAGE OF ALIGARH 
DISTRICT 
(Rs./hectare) 
O p e r a t i o n / I t e m R i c e Wheat 
Land p r e p a r a t i o n 375 325 
C o s t o f N u r s e r y 760 
T r a n s p l a n t i n g ^ Sowing 960 990 
C o s t o f f e r t i l i z e r s 802 725 
C o s t o f z i n c 120 125 
C o s t o f i r r i g a t i o n 480 2 40 
C o s t o f l a b o u r f o r i r r i g a t i o n 120 50 
&c t o p d r e s s i n g 
C o s t of h a r v e s t i n g 300 3 00 
I n t e r c u l t u r e 150 210 
P l a n t p r o t e c t i o n 150 150 
M i s c e l l a n e o u s 75 45 
T o t a l 4 ,292 3 ,160 
S o u r c e : A c t i o n Fo r Food P r o d u c t i o n P r o j e c t , A l i g a r h (1986) 
Thus i f we compare t h e t o t a l c o s t s i n c u r r e d by t h e s e two 
p r o j e c t s , we f i n d t h a t t h e t o t a l e x p e n d i t u r e i n t h e f i r s t y e a r 
i s more o r l e s s t h e same . I t i s a b o u t Rs. 11 ,742 i n Kbi l t e h s i l 
and R s . 1 1 , 3 5 7 i n S i k a n d r a Rao t e h s i l . Th i s i s due t o t h e 
v a r i a t i o n i n c o s t s o f d i f f e r e n t i t e m s . The c a p i t a l r e q u i r e m e n t 
u n d e r A c t i o n Fo r Food P r o d u c t i o n P r o j e c t i s R s . 4 , 290 p e r h e c t a r e 
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T a b l e 5 . 6 ( a ) : COST OF RECLAl-l^TION OF ALKALI SOILS IN KEERATPUR 
VILLAGE OF ALIGARH DISTRICT 
(1986 P r i c e s ) 
Operation/Item Cost (Rs./hectare) 
1. Bund preparat ion 200.00 
2, Preparation of i r r i g a t i o n channel 250.00 
(only ear th work) 
3 . Development of drainage system 220,00 
4. Levelling 550,00 
5 , Soil amendment, t r anspor t u t h e i r 760,00 
app l i ca t ion ; 7 tonnes/hectare 
i^ Rs, 106,25/tonne (subsidised r a t e ) 
6 , I r r i g a t i o n charges during leaching 435,00 
treatment, 6u hrs,igi Rs, 7.25 per h r . 
Total 2,415,00 
Source I 
Source: National botanical Research I n s t i t u t e Project , 
Aligarh (1986) , 
while under the National Botanical Research In s t i t u t e Project 
i t i s Rs. 2, 4lb per hec ta re . But the cost of paddy and wheat 
cu l t i va t i on i s higher under the l a t t e r than under the former 
p r o j e c t . These differences are due to the var ia t ions in labour 
charges, physico-chemical conditions of the s o i l s , appl ica t ion 
of gypsum, t ranspor ta t ion charges, i r r i g a t i o n charges and so on, 
The labour charge in Koil t e h s i l i s Rs, 12 per labour, while in 
Sikandra Rao t e h s i l . the labour charge i s Rs, 18 per labour. 
Similar ly , AFPRO Project i s using about 13,5 tonnes of gypsam 
per hectare where as N,B.R.I. Project i s using only 7 tonnes 
per hectare of gypsum. 
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T a b l e 5 . 6 ( b ) : COST OF RICE AND WHEAT PRODUCTION ON ALKALI SOILS 
UiMDER RECLAMATION IN KEERATPUR VILLAGE Oh' ALIGAHK 
DISTRICT 
(Rs . / h e c t a r e ) 
O p e r a t i o n / I t e m R i c e vi/heat 
1. Land p r e p a r a t i o n 300.00 250.00 
2 . Rais ing of nurse ry 770.00 
3 . Transp lan t ing / sowing 500.00 47 0.00 
4 . F e r t i l i z e r s 6c t h e i r a p p l i c a t i o n 700.00 12 00.00 
5 . I r r i g a t i o n charges 5 80.00 362.50 
6 . I n t e r c u l t u r e o p e r a t i o n s 400.00 300.00 
7 . Harves t ing , t h r e s h i n g , winnov,?ing 900.00 460,00 
8 . Land r e n t 300.00 300.00 
9 . i ' i iscel laneous 100.00 lOO.OO 
10. I n t e r e s t on working c a p i t a l 2 00.00 15 0,00 
1 1 . Supe rv i s ion charges 300.00 300,00 
I b t a l 5 ,050.00 3,892,00 
Source J Nat ional b o t a n i c a l Research I n s t i t u t e P r o j e c t , Al ioarh 
(1986), 
The Usar Racalamation P r o j e c t working in Chherat v i l l a g e 
of Koil t e h s i l , i n c u r r e d about Rs, 11,000 p e r hec ta re for 
r ec l ama t ion of a l k a l i s o i l s . 
A l l t h e s e p r o j e c t s , have excluded t h e c o s t of t ube -we l l 
i n s t a l l a t i o n and i f the c o s t of tuoe-wel l i n s t a l l a t i o n according 
t o t h e C e n t r a l Soi l S a l i n i t y Research I n s t i t u t e , Karnal i s a l s o 
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added the t o t a l cost of reclamation of such s o i l s wil l be more or 
l e s s Rs, 13,000 per hec t a re . 
Besides, the cu l t i va t i on of wheat a f t e r paddy on a l k a l i 
s o i l s during the reclamation process the National Botanical 
Research I n s t i t u t e Project i s also growing a medicinal plant -
Matricaria chamomella which grows successfully in these lands ahd 
gives a good re turn . Table 5.7 shows the actual cost incurred for 
the cu l t i va t ion of t h i s p lan t in the place of wheat. The plant , 
needs about Rs. 700 per hectare for land preparation, Rs. 1,600 
per hectare for nursery and t ransp lan ta t ion and Rs, 3,000 per 
hectare for the appl ica t ion of manures and f e r t i l i z e r s . The har-
vest ing i s d i f f i c u l t , therefore about Rs, 8,000 per hectare i s 
spent on t h i s . In addi t ion to these amounts, the plant a lso needs 
about Rs. 4,000 per hectare for i r r i g a t i o n , weeding, hoeing, drying, 
s torage, supervision and so on. Thus, the t o t a l cost for the c u l t i -
vat ion of t h i s plant , during the rabi season a f t e r paddy i s about 
Rs. 17, bOO per hec ta re . 
All the above three projects are a lso engaged in planting 
t r ee s on these problematic lands which wi l l not only maintain the 
ecological balance but wi l l also provide fodder and fuel to the 
rura l masses of Alig^rh d i s t r i c t . -Some f ru i t t rees l ike Guava, 
Ber(Plum), Amla(Emb*lica o f f i c i n a l i s ) . Baei(AgcrlemaCTielos ^ ) and 
some fuel wood t r ee s , mainly along the s ides of roads and channels, 
are p lan ted . Action for Food Production and Usar Reclamation 
Project in Ghherat v i l l age are engaged in plant ing of some fuel 
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Table 5 . 7 : CUSI OF CULriVAriON OF MATRICARIA GHAMOt'IELLA IN 
KEERATPUR VILLAGE OF ALIGARH DISTRICT. 
(1986 p r i c e s ) 
Ope r a t i on / I t e rn Approx ima te c o s t ( R s , / h e c t a r e ) 
1 . R a i s i n g of n u r s e r y 
2 . Land p r e p a r a t i o n 
3 . Manures St F e r t i l i z e r s 
4 . T r a n s p l a n t i n g 
5 . I r r i g a t i o n 
6 . Weeding u h o e i n g 
7 . H a r v e s t i n g 
8 . Dry ing Sc S t o r a g e 
9 . M i s c e l l a n e o u s 
1 0 . I n t e r e s t on working c a p i t a l 
1 1 . Rent of l a n d 
12. Supervision charges 
1,000.00 
700.00 
3,000.00 
600.00 
1,150.00 
970.00 
7,875.00 
500.00 
225.00 
600.00 
300.00 
600.00 
Total 17,520.00 
S o u r c e ; N a t i o n a l i x> tan ica l Resea rch I n s t i t u t e P r o j e c t , A l i g a r h 
( 1 9 6 6 ) . 
wood t r e e s ma in ly a l o n g t h e s i d e s o f r o a d s and b o u n d a r i e s of 
f i e l d s . The N a t i o n a l B o t a n i c a l Resea rch I n s t i t u t e i s e v a l u a t i n g 
t h e r e s p o n s e of t h e s e t r e e s and t h e impwirovetnent o f s o i l 
p r o p e r t i e s . 
However, t h e t o t a l c o s t f o r growing t r e e s on a l k a l i l a n d s 
i s g r e a t e r t h a n t h e c o s t o f paddy and whea t c u l t i v a t i o n and i t i s 
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beyond the l imi t of small and marginal fanners . Secondly, the 
farmers can get the re tu rn from the t r ee s a t l eas t a f t e r 3 to 
5 years while in case of wheat and paddy the return i s obtained 
in the same year of reclamation and a f t e r 3 years of reclamation 
some p r o f i t i s also received from these lands . The ac tual cost 
incurred by the National Botanical itesearch I n s t i t u t e Project 
of 
for p l an t ing / t r ee s i s given in table 5 .8 . The table shows tha t 
the p lan t needs about Rs, 17,000 per hectare as the i n i t i a l 
expenditure for p i t digging and f i l l i n g , gypsum, seedling, t r ans -
por t a t ion and planting of seedling e t c . Besides t h i s amount, about 
Rs, 2,500 i s needed as an annual expenditure for i r r i g a t i o n , so i l 
work, f e r t i l i z e r s and so on. An amount of Rs, 2,500 is calculated 
as i n t e r e s t on working c a p i t a l . Thus, the t o t a l cost in the f i r s t 
year i s about Rs. 22,000 per hectare and Rs. 2,500 per hectare 
per annum from the second year. 
Some s a l t t o l e ran t grasses are a lso growing very success-
fully on these lands . These grasses are Karnal grass (.Diplachne-
fusca (Linn) P. Beauv.) Rhodes grass (Sporobolus 3p. Ghlorisqayana) 
and Para grass CBrachiaria mutica) . They can grow successful ly 
without any so i l amendments a f t e r providing some i r r i g a t i o n , 
TaDle 5.9 shows the per hectare actual cost , incurred by Action 
for Food Production Project , for the reclamation of a l k a l i so i l s 
Dy growing grasses . The cu l t iva t ion of these grasses needs about 
iis. 1,2 00 per hectare for bunding and leve l l ing and Rs. 1,200 per 
hectare for i r r i g a t i o n , f e r t i l i z e r s and zinc sulphate . In addition 
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T a b l e 5 . 8 5 PLANTATION COST OF FUEL WuOD TREES ON ALKALI LAND 
liiASED ON AN OPTmUM SPACING OF 1 . 5 x 1 . 5 METER 
CONSISTING OF ABOUT 4000 TREES PER HECTARE) IN 
KEERATPUR VILLAGE OF A L I G H R H DISTRICT 
(1986 P r i c e s ) 
O p e r a t i o n / I t e m A p p r o x i m a t e c o s t ( R s . / h e c t a r e ) 
I n i t i a l E x p e n d i t u r e 
3 
1 . P i t d i g g i n g 1 m s i z e 
2 . P i t f i l l i n g 
3. Gypsum ana their application 
4. Seedlings and transportation 
5. Planting of seedlings 
1 6 , 8 0 0 
A n n u a l E x p e n d i t u r e 
6. Irrigation 
7. Soil working 
8. Tending operation 
(Fertilizer and plant protection) 
y. Rent of land 
10. Miscellaneous expenditure 
Total 
G r a n d T o t a l 
o r s a y R s . 
800 ^ 
500 
800 I 
300 
200 J 
1 9 , 4 0 0 
I n t e r e s t o n w o r k i n g c a p i t a l 
fc^ 12-.5;^ 2, 437 
2 1 , 8 3 7 
2 2 , 0 0 0 
2 , 6 0 0 
S o u r c e : N a t i o n a l B o t a n i c a l R e s e a r c h I n s t i t u t e P r o j e c t , A l i g a r h 
( 1 9 8 6 ) . 
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TaDle b . 9 : COST OF RECIAMATION BY G.^ OWING GRASSES IN WAKUAKHE^^  
VILLAGE OF ALIGARH DISTRICT 
(1986 P r i c e s ) 
O p e r a t i o n / I t e m Approx ima te c o s t (Rs . / h e c t a r e ) 
1 . Bunding _ 2 00 
2. Irrigation channels lOO 
3. Ploughing, harrowing, planking and 850 
levelling 
4. Grass cost Nil 
b. Digging of grass root for transplanting 240 
6, Transportation cost by 4 bullock carts 60 
7. Transplanting of grass by 40 labour 480 
is* Rs, 12/labour 
b. Irrigation 45 0 
9. Fertilizers 100 kgs, e- Rs, 5.35/kg. 535 
10, Zinc sulphate 20 kgs. ^ Bs, 6.00/kg, 120 
Total 3, 035 
Source: Action for Food Production Project , Aligarh (1986), 
to t h i s amount, about Rs, 600 per hectare i s needed as labour 
charges for digging and transplanting of g r a s s . This can be saved 
i f the work i s done by the farmers themselves. Thus the t o t a l 
cost of growing grasses in Aligarh d i s t r i c t i s about Rs, 3,000 
per hec ta re . 
In scjTutinizing the actual costs , incurred by the various 
schemes (Table 5,4, 5,5, 5,6, 5.7, 5,8 and 5,9) in Aligarh d i s t r i c t . 
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i t i s evident that growing paddy and wheat with the help of soi l 
amenctaents i s more expedient and economical than growing t rees 
and g rasses , Paddy and wheat crops with the help of s o i l amend-
ments give some return from the f ie ld in the very f i r s t year of 
reclamation. Tnis i s the most sui table and beneficial method of 
reclamation because i t brings ample re turns for small and marginal 
farmers. Tree p lan ta t ion on a l k a l i lands i s much c o s t l i e r a f f a i r 
and therefore prohib i t ive for small and marginal farmers. Reclama-
t ion by growing grasses i s the cheapest method and su i t ab le for 
those farmers who can not afford to invest larger amounts for 
reclamation. 
5.3 INt^UT-QUrpur tJAl^ i^'MCB : 
The main factors influencing the economics of reclamation 
are the costs of reclamation of these lands by d i f ferent methods 
and the oenefi ts accrued through the production of crops, t rees 
and grasses during the reclamation period and l a t e r on. The 
Central Soil Sa l in i ty Research I n s t i t u t e , Kamal made a number 
of experiments on i t s farm to findout the t o t a l costs and benefits 
and on the basis of these experlxnents an input-output balance 
sheet i s prepared for paddy and wheat cu l t i va t ion on a l k a l i lands 
a f t e r reclamation. Ihe expenditure (lable 5,10) shows t h a t during 
the f i r s t year of reclamation, farmers wi l l not get any p rof i t but 
l a t e r on some p r o f i t may be earned from paddy and wheat cul t ivat ion, 
In the f i r s t year of reclamation about 4,5 tonnes per hectare of 
unhusked r ice and 2,0 tonnes per hectare of wheat can be oroduced 
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under the recommended p r a c t i c e s . During the proceeding years, as 
the s o i l gets improved, the yields of unhusked r ice and wheat 
increase to be about 6 tonnes and 2.5 to 3.0 tonnes per hectare, 
r e spec t ive ly . On the basis of yields of r i ce and wheat obtained 
and costs incurred during the three years of reclamation, i t i s 
estimated tha t a f t e r reclamation, from th i rd year onwards, the 
net annual income from r i ce and wheat production would be nearly 
Rs. 6,000 per hec ta re . 
Thus, the t o t a l cost of reclamation of a l k a l i s o i l s and 
production of paddy and wheat on such lands during the i n i t i a l 
3 years i s Rs. 27,845 per hec ta re . The p r o f i t is Rs. 6,300 from 
paddy and Rs, 3,140 from wheat during the f i r s t year, Rs, 7,000 
from paddy and Rs, 3,925 from wheat during second year and 
Rs. 6,400 from paddy and Rs. 4,710 from wheat during the th i rd 
year . The t o t a l return from paddy and wheat cu l t iva t ion during 
3 years wi l l be Rs. 33,475 per hec ta re . Thus, there i s a net 
gain of Rs. 5,630 in three years during the reclamation period 
(Table 5 .10) . 
Invest igat ions on the reclamation of s a l i ne - a lka l i lands 
in Aligarh d i s t r i c t have been carr ied out for years on the s t a t e 
Government Farm at Kuarsi (Koil t e h s i l ) . The resu l t s of these 
f ie ld experiments have revealed tha t a f t e r three years of rec la-
mation, the yield of paddy was about 11.25 quinta ls per hec ta re . 
In ths f i r s t three years, the estimated yields were 4.6 3, 7,00 
and 9.30 quin ta ls per hectare , r e spec t ive ly . Similarly, when the 
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Taiile S. lUi COST OF PriODUCTIOlNl AND RETURNS FROM ALKALI SOIL 
RSGLAtiATION 
(Fis . / h e c t a r e ) 
I tem Cos t Re tu rns 
T u b e - w e l l i n s t a l l a t i o n 
Land p r e p a r a t i o n & amendment 
Paddy p r o d u c t i o n 
.^heat P r o d u c t i o n 
S u b - t o t a l 
Paddy p r o d u c t i o n 
Wheat p r o d u c t i o n 
Paddy p r o d u c t i o n 
jvheat p r o d u c t i o n 
S u b - t o t a l 
S u b - t o t a l 
F i r s t y e a r 
2 ,000 
4, 365 
4 ,270 6 ,300 
2 ,890 3,140 
13 ,525 9 ,440 
Second y e a r 
4 ,270 7 ,000 
2 , 6 9 0 3,925 
7 ,160 10 ,925 
T h i r d y e a r 
4 ,270 8 ,400 
2 ,890 4 ,710 
7 ,160 13 ,110 
T o t a l 27,845 33,475 
Wet re turns in 3 years Rs. 5,630 
*These costs have to be incurred only in the f i r s t year . The amena-
ment cost i s worked out a t 50 percent leve l of subsidy. 
Sources Abrol, L P . and Parshad, R. <,Ed.), 1985, Alkali Soils 
Reclamation - Costs and Benefits, Central Soil Sa l in i ty 
Research I n s t i t u t e , Karnal P. 7. 
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s a l i n i t y was brought down to a very low leve l , wheat could be 
grown with an average y ie ld of 18 quinta ls per hec ta re . 
The actual input-output balance of more recent attempts 
i s produced here . 
The actual record of expenditure involved and the returns 
got during recltnation for three years in Gursikaran v i l l a g e , since 
1983-84, oy Action for Food Production pro jec t i s shown in table 
5 .11 . During the f i r s t year, the per hectare t o t a l expenditure, 
including the cost of reclamation and cost of paddy and wheat cul-
t i va t ion , was about Rs, 11,742, while during th i s period the 
earning was about Rs. 8,968 per hectare from paddy and wheat 
production. Ihe cost of reclamation i s only incurred during the 
f i r s t year . During the second year, therefore , only Rs. 7,452 
per hectare was spent on paddy and wheat cu l t iva t ion while during 
t h i s period, about 35.12 quin ta ls paddy, 24,79 quintals wheat and 
33 qu in ta l s wheat straw worth Rs. 10,395 was obtained. In the 
th i rd year, the t o t a l per hectare expenditure on the cu l t iva t ion 
of paddy and wheat was Rs. 7,452 and t o t a l earning from the 
production of paddy, wheat and wheat straw was Us, 12,288. Thus, 
during these three years, about Rs. 26,646 per hectare was spent 
and about Rs. 31,651 per hectare was earned from the paddy and 
wheat production. A net p r o f i t of Rs. 5,004 per hectare was 
gained. 
The National Botanical Research I n s t i t u t e Project i s 
reclaiming the a l k a l i lands in i t s Farm a t Keeratpur v i l l age 
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T a o l e 5 . 1 1 RECORD OF EXPENDITURE INVOLVED AND RETURNS GOT 
DURING RECIAI-iATION IN GURSIKWW^ VILLAGE OF 
ALIGARH DISTRICT 
(1986 P r i c e s ) 
I tem E x p e n d i t u r e Returns 
Total cost of land reclamation 
Cost on paddy production 
Cost on wheat production 
5ub-total 
Cost on paddy p roduc t ion 
Cost on wheat p roduc t ion 
S u b - t o t a l 
Cost on paddy production 
Cost on wheat production 
o u b - t o t a l 
F i r s t year (1983-8^) 
4,290 
4,292 4,464 
3,160 4,504 
11,742 8,968 
Second yea r (1984-85) 
4,292 5,057 
3,160 5,338 
7,452 10,395 
Third year (19b5-86) 
4,292 5,950 
3,610 5,338 
7,452 12,288 
Tota l 26,646 31,651 
Net r e t u r n in t h r e e years Rs. 5,005 
*Cost of land rec lamat ion i s needed only in the f i r s t y e a r . 
Source; Act ion for Food Proauct ion P r o j e c t , Al igarh (1986), 
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since Iya4_d5, During the f i r s t year, the Project spent about 
Rs, 2,415 per hectare in reclamation, Rs. 5,050 in paddy cul t iva-
t ion and Rs, 3,892 in wheat cu l t i va t i on . Thus, the t o t a l cost was 
aix)Ut Rs. 11,357 per hectare (Table 5 .12) . During th i s period 
the t o t a l earning was about Rs. 4,300 from paddy and Rs. 2,456 
from Wheat. During the second year (1985-86), the t o t a l expendi-
ture was about Rs. 8,942 per hectare on paddy and wheat cu i r iva-
t ion, while the earning was only acout Rs, 7,770 from paddy and 
wheat productioa. Thus, i t was found t h a t wheat production was 
low during the f i r s t two years of reclamation and there is a loss 
of aoout Rs, 2, 000 per hectare in th i s crop which may be compen-
sated in the succeeding years . Therefore, the projec t advised 
tha t the farmers should adopt the Matr icar ia Chamomella plant 
ins tead of wheat cu l t iva t ion during the f i r s t few years . This 
p lant gives be t te r re turns tha^^ wheat. This i s a medicinal plant 
and i t s dried flowers can be sold a t Rs, 25-30 per kg. During 
1985-86, the Project produced th i s plant^^ in an area of about 1/2 
hectare , instead of wheat. The expenditure incurred was about 
Rs. 8,734, The t o t a l production of the flowers was about 450 kgs. 
and these flowers were sold for Rs. 12,5 00, Thus, the production 
of t h i s p lant gave a net p r o f i t of about Rs. 6,000 per hec ta re . 
The Us§r Reclamation Project s t a r t e d i t s work since 
1984-85 in Chherat v i l l a g e . During the f i r s t year, the per hectare 
t o t a l cost was aoout Rs. 11,000 and t o t a l earning was about 
Rs. 6,064 from the production of paddy and wheat. During the 
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TaDle b , 1 2 
I tem 
RECORD OF EXPENDITURE INVOLVED AND RETURNS GOT 
DURING RSCLMATION IN KEER.VTPUR VILLAGE OF 
ALIGARH DISTRICT. 
(1986 P r i c e s ) 
Cos t Re tu rns 
T o t a l c o s t o f l and r e c l a m a t i o n 
C o s t on paddy c u l t i v a t i o n 
C o s t on wheat c u l t i v a t i o n 
S u b - t o t a l 
F i r s t y e a r (1984-85) 
2 ,415 
5 , 0 5 0 4 ,300 
3 ,892 2 ,456 
11 ,357 6 ,756 
Cos t on paddy c u l t i v a t i o n 
C o s t on wheat c u l t i v a t i o n 
S u b - t o t a l 
3econd y e a r (1985-86) 
3 ,050 5 ,567 
3,892 2 , 2 0 3 
8,942 7 , 7 7 0 
T n i r d y e a r (1986-87) c o n t i n u e 
*Cost o f l a n d r e c l a m a t i o n i s n e e d e d o n l y i n t h e f i r s t y e a r 
S o u r c e ; N a t i o n a l B o t a n i c a l Resea rch I n s t i t u t e P r o j e c t , A l i g a r h 
( 1 9 8 6 ) . 
s e c o n d y e a r , t h e p e r h e c t a r e e x p e n d i t u r e was a b o u t R s . 7 , 0 0 0 on 
t h e c u l t i v a t i o n of paddy and wheat and t o t a l e a r n i n g from paddy 
and w h e a t p r o d u c t i o n was a b o u t Rs , 8 , 1 9 0 ( though a c o n s i d e r a b l e 
p o r t i o n of wheat c r o p was d e s t r o y e d by h a i l s t o r m t h a t y e a r ) . 
Dur ing t h e Khar i f s e a s o n of 1986-87 , paddy i s grown on t h e 
r e c l a i m e d l a n d s . 
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The Action for Food Production Project made an investment 
or about Rs. 3^035 per hectare in the reclamation by growing 
grasses in Gursikaran v i l l a g e . During the second year and thi rd 
year the t o t a l cost was about Rs. 1,000 per annum for i r r i ga t ion 
and f e r t i l i z e r s . The per hectare return from these lands was 
about 180 quinta ls fodder per annum, whose market value was 
about Rs. 1,800. Thus, in three years, the t o t a l expenditure was 
about Icis, b, 035 and t o t a l return from fodder production was about 
Rs. 5,400 with a net p r o f i t of Rs, 365. 
I t may be concluded t h a t recjjgnation of s a l i n e - a l k a l i lands 
in Aligarh d i s t r i c t i s not uneconomical but i t gives a net return 
of aoout Rs. 5,000 to Rs, 6, OuO per hectare a f t e r three years, 
i f the land is reclaimed and used for paddy and wheat cu l t i va t ion . 
But the main problem i s tha t the method i s not su i tab le for small 
and marginal farmers and poor landless labourers to whom some 
s a l i n e - a l k a l i lands have been a l l o t t e d by the d i s t r i c t au thor i -
t i e s , cecause they do not have such huge money in balance for the 
reclamation during the f i r s t year . Though the Government i s giving 
subsidy out the required investment i s more than the subsidy and 
therefore the small farmers and landless labourers are unaole to 
make fu l l u t i l i z a t i o n . 
From the above discussion, i t i s advisable for small and 
marginal farmers and landless labourers to resor t to reclamation 
by growing grasses . The addi t ional benefit wi l l be tha t the grass 
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produced will serve as fodder for their cattle which provide 
livelihood to them. 'The Government should also sanction loans 
and financial assistance to the small and marginal farmers and 
landless labourers on easy instalments. 
CHAPTER - 6 
IMPACT OF RECLAMATION ON RURAL DEVELOPMENT 
IN ALIGARH DISTRICT 
Rural development has been defined as a strategy to 
improve the economic and social life of the rural poor inclu-
ding small and marginal farmers, tenants and the landless. It 
should include activities v;hich help in raising agricultural 
output, creating new employment, improving health and education, 
expanding communication and improving housing, etc. (v<orlQ Bank, 
1975). The development of rural areas is important for India. 
Nearly 78 percent of the population lives in rural areas and 
the development of India, by and large, lies in the development 
of its rural population. Agriculture is the main occupation of 
four-fifth of the rural poor, who have been identified as small 
and marginal farmers, tenants, share croppers, landless lacourers 
etc. It is estimated that more than 50 percent of the cultivators 
are marginal farmers, whereas 19 percent are small farmers. A 
large number of households in the villages do not own any land 
and they are landless labourers. 
With the increase of population on land over the years, 
the skewed landholdings v/ill become more acute and the potential 
for increased agricultural production will reach a saturation 
point despite shifting cropping patterns, increased use of 
chemical fertilizers, improved quality of seeds and increased 
wet area under cultivation. 
In view ox these problams, it is easy to understand the 
importance of Land Reclamation Projects v;hich will help in the 
socio-economic development of the rural masses. The benefits 
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accruing from land reclamation may be increased production, 
employment benefi ts , induced benefi ts , land value enhancement 
benef i t s , increased factor demand, addi t iona l net and gross 
income. 
The methods chosen in th i s chapter, to study the impact 
of reclamation on ru ra l development in Aligarh d i s t r i c t ' are 
simple, Theyare descr ip t ive and ana ly t i ca l tools r a the r than 
quan t i t a t ive methods, due to the nature of the problem. The 
discussions are based on f ie ld surveys. 
A Cursory glance a t t ab le 6,1 shows tha t nearly 77 
percent of the t o t a l population of Aligarh d i s t r i c t l ives in 
rura l a r ea s , 47,83 percent of the t o t a l workers are c lass i f ied 
as c u l t i v a t o r s , 18,bO percent as a g r i c u l t u r a l labourers, 4.37 
percent as household labourers and 28.99 percent as marginal 
and o ther workers, A perusal of table 6,2 indicates tha t 50,52 
percent of the t o t a l cu l t i va to r s are marginal farmers, where 
as 21,71 percent are small farmers. Only 0,7 percent are large 
farmers. Even in terms of operation of t o t a l area, i t is medium 
and large fanners who predominate v-zith an average landholding 
operated area of 5,64 and 13,17 hectares , respec t ive ly . The 
land holding in d i f fe ren t categories var ies from 0,42 hectare 
to 13,17 hec ta res . The skewed d i s t r i b u t i o n of land shov.'S an 
unequal economic d i s t r i b u t i o n . 
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T a b l e 6 . 2 : NUMBER Or' OPSRAnOKAL hOLDlhlGS ii-:D AR^ ^A 0 ? 3 ^ ^ : ' ^ D 
3Y 3 I ^ E CLASSES I i . -iLI^ARH D U T - I C r (1^77^0 
3i2;e of I^urnoer of T o t i l Area Average Area 
C a t e g o r y i-lGldinLjS H o l d i n y s .: Or jera tad O p e r a t e d 
( i n h e c t a r e ) /a^.ye u /^:^e p--^r h o l c i n g s 
( i n h e c . ) ( i n h e c . ) ( i n hect -^re) 
M a r g i n a l 0-1 117 ,844 5 0 , 0 3 0 0.42 
( 5 0 . 5 2 ) ( 1 3 . 0 2 ) 
Sma l l 1-2 5 0 , 6 3 5 7 2 , 0 4 8 1.42 
( 2 1 . 7 1 ) ( 1 8 . 7 5 ) 
Semi-medium 2-4 4 1 , 1 3 2 115 ,724 2 . 8 1 
( 1 7 . 6 4 ) ( 3 0 . 1 2 ) 
Medium 4-10 2 1 , 8 9 2 1 2 3 , 5 8 3 5 .64 
( 9 . 3 9 ) ( 3 2 . 1 6 ) 
Large lO&above 1,734 2 2 , 8 4 2 13 .17 
(0.74) (5.95) 
Total 233,237 384,227 
(100.00) (100.00) 
* Latest data were not available. 
Source: Sankhiki Patrika (Statistical Bulletin) 
District Statistic Office, Aligarh (197o) 
The basic statistics of rural areas of Aligarh district 
shows that there is skewed distribution of landholdinus, a 
large proportion of the v;orkers are landless labourers and a 
poor wage structure, i^tore than 40 percent of the population 
lives below the poverty line. Agriculture is the DackDone of 
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rural economy. Closely linked with agriculcura is the produc-
tion of milk, husbandry of milch cattle, development of 
poult;ry and piggery. 
The reclamation of saline-alkali soils by the farm'^ rs 
and by Government agencies namely, Action for Food Production, 
ysar Land Reclamation and Utilization under the National 
Botanical Research Institute and User Land Reclamation under 
Ramganga Command Area Development Programme, has contributed 
to change the scenario of rural life in Aligarh district. Here 
a semi-quantitative estimate of rural development that took 
place as a result of land reclamation is given. To assess this 
development, the writer has selected three areas of such probl-
ematic soils, where reclamation is actually going on. 
6.1 : D5VSL0PMSNT IK GURSIKA^SAIN! VILLAGS Or' DHA^^IPUR riLCCK kiSiP 
^AHUA KHSRA 7ILL^G5 Qi:' LQD'dA BLOCK : 
Aioout 141,636 hectares of land, spreading in the villages 
of Gursikaran of Dhanipur block and l-lahuakhera of Lodha block 
(Fig. 5.1), was adopted for reclamation by the Action for Food 
production project in 1983. This Project is working with the 
collaboration of State Government on the lands which belong to 
the Government Animal Husbandry Department. This area is 
about 10.5 i<jins. av/ay from Aligarh city and lies on the eastern 
part. 
LOCATION OF MAHUAKHERA AND 
GURSIKARAN VILLAGES 
244 
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Village Gursikaran lies in the western part oi: Dhanipur 
block. It is Dounded by the villages of Harduaganj and Barkatpur 
in the north, Darapur, Mahuakhera and Pikhloni in the west, Ikri, 
Nagla Kootia and Alhedadpur in the south and Xhan Ala^ mpur and 
Imlani in the east. The total area of this village is 522 
hectares, of which the net cultivated area is 219 hectares which 
is abovit 42 per cent of the total area. The land under usar is 
136 hectares or about 26 per cent of the total area, i-'igure b.2 
shows that the usar patches extends throughout the western 
portion of the village, while the eastern portion has fertile 
lands. The total population of this village is 1,S53 persons 
with a density of about 3.55 persons per hectare. The per capita 
share of net cultivated land is aoout 0.12 hectare. The economic 
classification of the population shows that there are 228 farmers, 
217 agricultural labourers and 59 marginal agricultural labourers 
and other workers. 
Village Mahuakhera lies in eastern part of Lodha block. 
It is bounded by the villages of Darapur (Dhanipur block) and 
Sukrauli in the north, Asadpur Cayam (Dhanipur block) in the 
west, Yaqutpur, Nijabatpur Birna and Pikhloni (all Dhanipur 
block) in the south and Gursikaran (Dhanipur block) in the 
east. The total area of this village is 357 hectares. The net 
cultivated area is 2 06 hectares, which is about 58 per cent of 
the total area. The land under usar is 117 hectares, which is 
about 3 3 per cent of the total area. Figure 6.3 shows that the 
*l*rt " 
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usar patches are found in the eastern, western and southern 
portionsof this village, VN?hile the northern and central parts 
have fertile lands. The total population of the village is 6-0 
persons v/ith a density of about 2,35 persons per hectare. Dhe 
per ca,jita share of net cultivated area is about 0.25 hectare. 
The economic classification of the population shows that there 
are 76 cultivators, 74 agricultural labourers and 43 marginal 
agricultural labourers and other workers. 
The usar land of these villages was reclaimed with 
gypsum and about 15 tonnes per hectare of gypsuT\ was applied. 
Soil analysis showed that these soils were alkaline in nature 
and earlier no crop was grown on it. In 1983-84, about 17 
hectares of land was reclaimed and paddy was grown in kharif 
season of 1983. Then in the rabi season wheat, dhaincha and 
barley were also produced in some areas (Fig. 6.4 and 6.5), 
but wheat was found to be more economical and it adopted readily 
on these soils. The yields of paddy and wheat gave satisfactory 
results. Two varieties of paddy - iaya and saket-4, were sovm. 
Jaya, v/ith timely plantation, gave 50 quintals per hectare and 
3aket-4 gave 30 quintals per hectare yields in some areas. In 
the case of wheat and barley the yields, obtained, were 2 0 
quintals and 9 quintals per hectare, respectively. However, the 
average yields of paddy and wheat during 198 3-84 v;as about 31 
quintals and 21 quintals per hectare. During the second year of 
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Pig. 6.4, Barley crop on usar soils j.^  oursikaran 
village of Dhanipur block. 
3 ! 
•I 
F i g . D.D. jxiacure carxey crop on u s a r acixii in 
Gursikaran v i l l a g e of Dhanipur block. 
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reclamation (1984-85)^ there v/as about 25 hectares of addi-
tional reclaimed land. That year, about 35 quintals of paccy 
and 25 >auintal3 of wheat per hectare were obtained. In ths 
third year of reclamation (1985-o6), cha average yields of 
paddy and v/heat were aoout 41 --^ uin-cals and 2 9 -quintals per 
hectare, respectively. In somo areas, just on exp'^ rirtiencal 
basls« barley, oat and beraeem were also grown. During ~ne 
knarif season of 1986-87, the total reclaimed area was about 
50 hectares, in which about 35 hectares of land was under 
paddy cultivation and 10 hectares of land was devoted to jowar 
for fodder and one hectare to dhaincha for green manuring. In 
one hectare of land, sugarcane was also grown to see its 
response in such soils. In rabi season of 1986-37, oat, -wheat, 
mustard and berseem (for green manuring) were grown. Oat 
occupied an area of about 2 3 hectares of land while wheat, 
berseem and mustard covered about 15 hectares, 10 hectares 
and 2 hectares of land, respectively. Apart from this, about 
4 hectares of land was reclaimed with the help of grasses-
Jfarnal, Para and Rhodes, 
Thus, -we find the usar patches, with proper reclama-
tion and management practices, could be utilized as is obvious 
from the above example. The author has tried to asses uhe 
benefits from the reclamation of saline-alkali lands lying 
in the villages of Gursikaran and Mahuakhera. The assessment 
has been made with the help of field surveys, on the spot 
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enquiries from 1983 to the present and with the help of the 
Action for Food Production Project officials. The benefits 
may be grouped as follows: 
1. Increase in Cultivated Area : 
One oi: the basic problems, facing our agriculture to 
day is to increase agricultural production. One method is to 
oring the uncultivated lands under cultivation. Land recla-
mation will lead to increase in the net cultivated area. 
Reclamation of 50 hectares of land for crop production in 
villages of Gursikaran and Mahuakhera by the year 1986-87 
shows the possibility of this increase. 
2. Increase in Production : 
The 50 hectares of land, unused for several years, has 
been brought under the cultivation of paddy, wheat, berseem, 
barley, sugarcane, oilseeds etc. A cursory glance at table 6.3 
shov/s the increase in grain production. 
In the first year of reclamation (19c33-84), the average 
yields of paddy and wheat -were 31 quintals and 21 quintals per 
hectare. In the subsequent year (1934-8 5)^ the yields of paody 
ano wheat increased to be 35.12 quintals and 24.79 quintals 
per hectare. In the tnird year (1985^86), the grain yields 
again increased to be 41.32 quintals of paddy and 28.92 quintals 
of wheat. This increase was due to the suitable reclamation anc 
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farm management practices. During the first year, the produc-
tion of pacjdy vvas about 527 quintals and of wheat 351 'luint ils 
from the 17 hectares of reclaimed land. In the second year, 
the production of paddy and wheat was about 878 and 619,75 
quintals, from the 25 hectares of reclaimed land. During tha 
third year, the reclaimed land increased from 2 5 hect-.res to 
37 hectares and it produced about 1,528.84 quintals paddy and 
1,070,0'^ i quintals wheat. 
On the basis of this, it may be estimated that if all 
the 141,638 hectares of land is reclaimed and if a conserv->::ion 
estimate of 35 -iuintals per hectare yield of paddy and 2 5 
quintals per hectare yield ot wheat is taken for projection 
purpose, the additional output of paddy and wheat after three 
years of reclamation, will be about 4,957 and 3,541 quintals, 
respectively. 
This additional grain production v/ill lead to increase 
in per capita availability of foodgrains in the villages of 
Gursikaran and Mahuakhera. This will help in improving the 
economy of individual farmers and will raise the standard of 
living. This increased production will increase supply to 
transport agencies and processing units. The increased market 
arrivals will add to Government revenue in the form of market 
fee. It will, thus, create more demand for consumer goods and 
services. 
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r a f a l e 6 . 3 : BSWBr^ITS OF RSCLAM-iriOw Hi GUASli-:ARAiM AND 
ri-ihU-AKHERA VILLAGE OF .ALIGARH O I S P R I C T 
T o t a l a r e a t o b e r e c l a i m e d : 1 4 1 , 6 3 8 h e c t a r e s 
A . A d d i t i o n a l G r a i n P r o d u c t i o n ; 
Y e a r s 
L a n d r e c l a i m e d 
( h e c t a r e ) 
Y i e l d 
( q . / t ^ s c . ) 
P a d d y vVheat 
P r o d u c t i o n 
( q u i n t a l s ) 
Paddy .'/h= 
19b3-b4 
1984-85 
1985-86 
17 
25 
37 
141 .63c 
31 2 1 527 351 
3 5 . 1 2 2 4 . 7 9 878 6 1 9 . 7 5 
4 1 . 3 2 2 8 . 9 2 l , 5 2 8 . b 4 1 , 0 7 0 . 0 : 
35 25 4 , 9 5 7 3 , 5 4 1 
., S m p l o y m ^ n t B e n o f i c s 
Y e a r s 
Land r e c l a i m e d 
( h e c t a r e ) 
Human l a c o u r d a y s T o t a l human l a L o u r 
( p e r h e c t a r e ) r e ^ i u i r e m e n t 
1 9 8 3 - 8 4 
1 9 a 4 - S 5 
1 9 o 5 - 8 6 
17 
25 
37 
1 4 1 . 6 3 8 
160 
150 
150 
150 
2 , 7 2 0 
3 , 7 5 0 
5 , 5 5 0 
2 1 , 2 4 5 
C . A d d i t i o n a l G r o s s I n c o m e 
Land r e c l a - A v e r a g e y i e l d T o t a l P r o d u c - G r o s s Incorr;e r o t a l 
i m e d i q . / h e c t a r e ) t i o n ( q u i n t a l s ) ( R u p e e s ) incom'^^ 
( h e c t a r e ) P a d d y Wheat P a d d y Wheat Paddy , i 'heat 
37 
141.638 
35 25 1,295 925 lb6,46G 149,850 356,330 
35 25 4,957 3,541 713,808 573,642 l,/37,45( 
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D. a d d i t i o n a l Net Income: A f t e r t h r e e y e a r s of r e c l a m a t i o n — 
Lano r ec l a i rned Average p e r h e c t a r e Net income T o t a l 
( h e c t a r e ) n e t income (Rs . ) , ( R s , ) ( R s . i 
From paddy From wheat Paddy Wheat 
37 1,000 250 3 7 , 0 0 0 9 ,250 46 ,250 
1 4 1 . 6 3 8 1,000 250 1 4 1 , 6 3 8 3 5 , 4 0 9 . 5 1 7 7 , 0 4 7 . 5 
3 . A d d i t i o n a l F a c t o r Demand 
Area r e c l a i m e d Demand f o r improved s e e d s Demand f o r n i t r o g e n T o t a l 
( h e c t a r e ) f e r t i l i z e r s 
Paddy Wheat Paddy Wheat 
40 k g . / h e c . l u u k g . / 130 k g . / 110 k g . / 
h e c . h e c . h e c . 
37 1,480 3 ,700 4 , b l 0 4 ,070 8,680 
1 4 1 . 6 3 8 5 , 6 6 5 . 5 2 1 4 , 1 6 3 . 8 1 8 , 4 1 3 1 5 , 5 o 0 33 ,993 
F . B e n e f i t From G r a s s C u l t i v a t i o n 
Y e a r s 
1983-84 
1984-85 
1985-86 
T o t a l 
T o t a l c o s t 
( R s . / h e c . ) 
3035 
1000 
1000 
5035 
P roduc t : 
( q . / h e c 
180 
180 
ISO 
540 
ion 
. ) 
R e t u r n s 
( R s . ) 
1800 
1800 
1800 
5400 
Net P r o f i t 
(Rs . ) 
-
-
-
365 
S o u r c e : ( i ) A c t i o n Fo r Food P r o d u c t i o n P r o j e c t , A l i g a r h (1986) 
( i i ) Compiled from f i e l d o b s e r v a t i o n s . 
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3 , Smplo'/ment Benetlts : 
Land reclamation wi l l generate more employment to tna 
rura l labour force# bullock labour, t r a c t o r , tube-wells and 
t h r e s h e r s . These resources are being used to reclaim land and 
subsequent crop production on such lands . Labour is required 
for land preparat ion in the form of land bunding, l eve l l ing , 
amendment appl ica t ion and for different operations of paddy 
and wheat cultiVv^tion, From tab le 6,3, i t i s seen that during 
1983-84, land preparat ion and amendment appl ica t ion required 
35 human lacour-days, cu l t i va t ion of f i r s t paddy crop required 
85 human labour-days and subsequent wheat crop required 4 0 
human labour days per hec t a re . In the f i r s t year of reclamation, 
the e n t i r e t i l l a g e operations for paddy crop are covered under 
land reclamation reducing laoour requirement for paddy crop. 
Buz from the second year (1984-85), the labour requirement for 
paddy crop increased to 95 days. Similarly, when yield of wheat 
increased, the labour requirement increased from 40 to 55 days 
per hec ta re . Thus, during f i r s t year, the requirement was about 
160 human lai:our days and from the second year the annual human 
labour requirement was about 150 days per hec ta re . Since, 
37 hectares of land has been reclaimed and i s being used for 
growing paddy and wheat, the annual requirement i s about 5,550 
human labour days. 
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on this basis, it may be estimated that when the total 
141.638 hectares of land will be reclaimed and if it will be 
used for paddy and wheat crop production, then there will be 
more employment opportunities, more labour will be employed and 
at least 21,245 human labour days per annum will be required. 
Thus,the reclamation of usar land is being helpful in increasing 
the earnings of rural labourers in term of more employment oppor-
tunities to them which ultimately will be helpful to improve the 
socio-economic conditions of the rural labourers, 
4. Additional Gross Income : 
rhe additional gross income may be obtained after three 
years of reclamation. This income is obtained by multiplying the 
production fi.jures of paddy and wheat crops to their respective 
current prices. The prevailing government price for the year 
1986 for paddy and wheat was Rs. 144 (US $ 1 = Rs. 12.95) and 
Rs, 162 per quintal. Taking the average yields of paddy and wheat 
to be 35 quintals and 25 quintals per hectare, the 37 hectares 
of reclaimed land is producing about 1,295 quintals of paddy 
worth Rs, 186,480 and 925 quintals of wheat worth Rs. 149, o50 
per annum (Table 6,3), Thus, it is observed that, due to recla-
mation of 37 hectares of land, there is an additional gross 
income of acout Rs, 336,330 per annum. Similarly, when the 
total usar land of 141,638 hectares is reclaimed, the additional 
gross income will be about Rs, 1,287,450 from paddy and wheat 
production. 
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5. Additional Net Income : 
The cost and income figures obtained, durinq the recla-
mation period showed that actual benefit was accrued only after 
three years, Xaole 6,3 showed that there was an adqttjonal n^ t 
income of aoout Rs, 5,000 per hectare from paddy and wheat cul-
tivation. Thus, the total net Income is about Rs. 185,000 after 
three years of reclamation from 37 hectares reclaimed land. 
However^ taking an average annual net income of about Rs. 1,000 
for paddy and Rs. 250 for wheat, the total annual net income 
will be Rs, 1,2 50 per hectare. It may also estimated that after 
the reclamation of 141,638 hectares of land, the additional 
annual net income due to crop farming on these lands will be 
acout RS. 177,047,50 (Table 6.3), This will increase the per 
capita income of concerned villages and will help in the uplift-
raent of economic conditions of these villages. The farming 
standard will also improve in the surrounding villages. 
6, Increased Factor Demand : 
The newly reclaimed land creates more demand for high yield-
ing variety of see?fe^ bullocks, tractor power, txibe-weils, fer-
tilizers ana plant protection measures. 
In the last three years, about 37 hectares of usar land 
has been reclaimed for crop production. This land needs about 
100 Kgs. per hectare of improved seeds of wheat and 40 Kgs, per 
hectare of improved seeds of paddy per annum. The production of 
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paddy and wheat also needs nitrogen fertilizers every year at 
a rate of about 130 Kgs. per hectare for paddy and 110 Kgs, per 
hectare for wheat cultivation. Thus, this 37 hectares of recla-
imed land has the additional demand of nitrogen fertilizers of 
about 4,810 Kgs, for paddy and 4,07 0 Kgs. for wheat crop. There 
is also additional demand of zinc at a rate of 25 Kgs, per 
hectare but after three years its application is not necessary. 
Eleven tube-wells have been installed for assured irrigation 
during and after reclamation. Two tractors and two pairs of 
Dullock are also made available for tillage operation of new 
reclaimed land. 
Besides all these factors, there is also demand for 
some other implements like thresher, spade, sickles, Kudali 
and so on for cultivation purposes. The demand of all these 
factors may create new ^venues for work shops in rural areas 
for repairs and supply of spare-parts in near future. It may 
also encourage to open fertilizers, insecticides and seed stores, 
Opening of these depots will create new employment opportunities 
to rural skilled labour. 
7. Public Benefits : 
The reclamation will also help in bringing economic 
stabilization, income distribution and regional development. It 
will help in increasing the size of land holdings. It will also 
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help the landless labourers to improve their economic conditions. 
Landless labourers, who depend on seasonal work, are among the 
poorest in the rural community. They are being benefited in the 
following ways: 
a. The land after reclamation needs more labour for crop produc-
tion and thus, this will increase the employment opportimities 
for land less labourers in their native villages, 
b. Because the demand for labour becomes sharper than the supply 
of labour, the wage rate is being increased. The wage rate 
which was Rs. 10 per labour per day in 1983, increased to 
about Rs. 12 in 1985 and Rs. 15 in 1986-87, 
c. Now, in many places Government is thinking to distribute these 
lands to them after reclamation. 
8. Daiiry Pr99ramme : 
About 4 hectares of land is being used for grass cultiva-
tion. The grasses, which are grown, are l^ amal., para and Rhodes, 
The kamal grass covers about 3 hectares of land while |lara and 
Rhodes grasses each has half hectare of land under them. For the 
utilization of these grasses, a dairy programme has been started 
here and this has good scope because of the presence of two large 
milk consumers- the Central Dairy Farm and Glaxo Laboratories. 
At present, this dairy progratwne is not on a large scale. There 
are 53 Haryanvi cows, 21 Haryanvi female calves and 52 cross 
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breed Haryanvi cows, 1 pair of bullock, 2 hebuffaloes and 7 male 
Haryanvi calves. The average milk production is about 100 litres 
per day which varies £roro season to season. In winter, the milk 
production is about 120 to 130 litres per day while in sxanmer, it 
varies from 70 to 80 litres per day. The milk is sold to the 
consumers of Aligarh at a rate of Rs« 4,0 per litre to the out 
side consumers and Rs, 3,50 per litre to the workers of the 
Project. This dairy programme also provides job opportunities to 
about 15 landless labourers. Out of which, 10 laboxirers are 
employed for 24 hours for milking, feeding and taking care of 
catties. These workers are paid Rs. 19 to 21 per day. Rest of 
the 5 labourers are employed only for day time for cutting of 
grasses and lowar (fodder) and svqpplying it to the catties. They 
are paid Rs. 12 per day. Besides these 15 labourers, 12 more 
workers are employed for full 24 hours at the Project Farm for 
different odd works. These workers are paid Rs. 19 to 20 per day. 
Thus, about 27 landless labourers have got a permanent job. These 
labourers are in addition to those who are employed for land 
reclamation and crop production purposes. With this, the socio-
economic conditicxis of landless labourers living in the villages 
of Gursikaran and Mahuakhera and in some other surrounding 
villages such as Boner, Ibrahimabad, Darapur, Talaspur, Barkatpur, 
Tilothi, Khan Alampur and Sukrauli etc. have improved. 
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6.2 DEVELOPMSNT IK KSERATPUR. lADHUA AND GOPI VILIAGES OF 
AKRABAD BLOCK : 
About 263.10 hectares of land, spreading in the villages 
of Keeratpur, Ladhua and Gopi in Akrabad block (Fig. 6,6) was 
given to the Couuicil of Scientific and Industrial Research 
(C.S.l.R.) by the Uttar Pradesh Government for a period of 
7 years. The C.S.l.R, stazrted the project in 1984 with the help 
of National Botanical Research Institute, Lucknow, under the 
name of Usar Land Reclamation and Utilization Project. 
Village Keeratpur lies in the central part of Akrabad 
block of Aligarh district. It is surrounded by the villages of 
Akrabad and Dhori in the north, Gopalpur and Mandanpxir in the 
West, Ladhua in the south and Tuamai in the east. The total 
area of this village is 318 hectares, out of which about 136 
hectares is net cultivated which is 43 per cent of the total 
area. The area under usar soils is about 147 hectares, which is 
about 46 per cent of the total area. Figure 6.7 shows that most 
of the usar patches are found, mainly, in the southern part of 
the village. The area under irrigation is about 133 hectares 
which is about 98 per cent of the net cultivated area. The total 
population of the village is 593 persons with a density of about 
1.86 persons per hectare. The per capita share of net cultivated 
land Is about 0,2 3 hectare. The economic classification of the 
population shows that there are 59 cultivators, 57 agricultural 
labourers and 42 marginal agricultural labourers and other v/orkers, 
LOCATION OF KEERATPUR , LADHUA 
AND GOPI VILLAGES 
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Village Ladhua also lies in the central part of Akrabad 
block. It is bovonded by the villages of Tuamai and Keeratpur 
in the north, Mandanpur in the west, Gopi in the south and 
Bhimpur Hirpur in the east. The total area of this village is 
about 631 hectares and about 291 hectares is net cultivated or 
46 percent of the total area. The net irrigated area is 256 
hectares or about 88 percent of the net cultivated area. The 
area under usar is about 210 hectares, which is about 33 percent 
of the total area. Figure 6,8 shows that, generally, the usar 
patches lie in the southern and south-western portion of the 
village. The total population of this village is 1,979 persons 
with a density of about 3.14 persons per hectare. The per capita 
share of net cultivated land is about 0.15 hectare. There are 
about 229 cultivators, 211 agricultural labourers and 121 marginal 
agricultural labourers and other workers. 
Village Gopi occupies the south-central portion of Akrabad 
block. It is bounded by the villages of Bhiropur Hirpur and Ladhua 
in the north, Mandanpur, Salipur, Kankarpur and Gujmai Mis rip ur 
in the west, jahangirpur Kondra (Hasayan block), Paharpur, Dilarp-ur 
and Udpur (all in Sikandra Rao block) in the south and Dhanauli 
and Manai in the east. The total area of this village is 1,663 
hectares. The net cultivated area is 964 hectares which is about 
58 percent of the total area. About 942 hectares is under irriga-
tion, which is about 98 percent of the net cultivated area. The 
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area under usar is 418 hectares which is about 25 percent of the 
total area. A perusal of Figure 6,9 shows that generally the 
usar patches are spread throughout the whole village. 
The total population of this village is 3,955 persons with a 
density of about 2,38 persons per hectare. The per capita share 
of net cultivated land is about 0.24 hectare. The economic claisi-
fication of this village shows that there are 430 cultivators, 
401 agricultural labourers and 250 marginal agricultural labourers 
and other workers. 
These problematic lands lie parallel to the Grand Trunk 
Road, 32 Kms. south-east of Aligarh and are found scattered in 
the villages of Keeratpur, Ladhua and Gopi. Plenty of white 
encrustations about 3 to 5 cms. thicK is observed. Patches of 
grass cover of sporobolus marginatus are found*gabul, khaloor and 
madar are also found growing here and there. The lands are lying 
barren and uncultivated since long time. The topography is flat. 
The soil is highly alkaline in nature. 
Land development work was started from April 1984 and about 
12 hectares of land was prepared in village Keeratpur, by making 
earthen roads, bunds, trenches, irrigation and drainage channels. 
The entire area was divided into 2 4 plots of 0,5 hectare each. 
By the end of June 1984, two tube-wells were installed by the 
State Government Minor Irrigation Department of Aligarh, The 
tillage and levelling operations were carried out. Gypsum at the 
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rate of 7 tonnes per hectare was properly mixed in the soil 
followed by constant irrigation for 10 to 15 days for leaching 
the salts. When sufficient leaching was ensured by testing the 
soil water, first paddy crop was transplanted in the field. 
First crop of paddy (3aket-4) was cultivated on about 
4 hectares of land during 1984-85, which gave about 29.86 
quintals per hectare yield. During the rabi season two varieties 
of wheat (R.R»- 21 and HD-2 009) and one variety of barley were 
grown on about 3.0 hectares of land. Wheat varieties gave better 
response than barley. Berseem (Fig. 6,10) covering about one 
hectare of land also gave good response. Growth and fodder yield 
of berseero crop also increased with successive cuttings. It pro-
duced 47,26 tonnes of green fodder during the 6 cuttings and 
2,5 quintals seed from one hectare of land. If proper marketing 
facilities are available in the villages, it would be a very 
successful crop on such lands. During the last two years, paddy 
gave higher yields in the second year but yield of wheat decreased 
during the second year due to the untimely rainfall at sowing 
time. Barley and berseem were not cultivated, during second year, 
due to sale problems. Table 6.4 shows the benefits accrued after 
two years of cultivation on about 5 hectares of reclaimed land in 
Keeratpur village. 
Afforestation programme was also started in view of the 
farmers need for fuel and small timber. About 12,000 seedlings 
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Table 6 . 4 : BENEFITS OF RECIAMATION IN KEERATPUR, lADHUA AND 
GOPI VILLAGES OF ALIGARH DISTRICT. 
Tota l a r e a t o be r ec l a imed : 263.10 h e c t a r e s 
Land Yie lds Production 
Years Reclaimed ( q . / h e c . ) ( q u i n t a l s ) 
( hec t a r e ) Paddy Wheat paddy Wheat 
1984-85 4 29.86 15.16 119.45 37.90 (from 
2 .5 hec . ) 
1985-86 5.25 38.66 13 .60 202.98 68.00 
(from 5 hec . ) 
263.10 35 20 9,208,5 5,262 
Source : (1) Na t iona l B o t a n i c a l Research P r o j e c t , A l lga rh (1986) 
(11) F i e l d o b s e r v a t i o n s . 
of 4 d i f f e r e n t fuelwood s p e c i e s namely. Terminal l a a r l u n a , Prosopls 
j u l l f l o r a , Poniaarola p l n n a t a and Acacia n l l o t l c a were p l a n t e d In 
J u l y 1985. Gypsun and p y r l t e were used forfl^eclamatlon p u r p o s e s . 
Populus d e l t o l d e was a l s o p l a n t e d dur ing Febtnaary 1986. 
E f f o r t s were a l s o made t o p l a n t M a t r i c a r i a chamomella 
( F i g . 6 . 1 1 , 6.12) In December 1985 on h a l f h e c t a r e of l and and the 
crop has been found t o be v e r y s u c c e s s f u l . I t gave a y i e l d of 
about 440 Kgs. of a i r d r i e d f lowers (F ig . 6,13) which a r e eva lua ted 
for about Rs . 8,800 (Rs. 20 p e r k g . ) . 
The main purpose of t h i s P r o j e c t I s t o f ind ou t t h e p o s s -
i b i l i t y of t r e e p l a n t a t i o n In s a l t y a r e a s . Ten h e c t a r e s of more 
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Fig , 6.10, Berseem crop on usar s o i l s in Kseratpur 
v i l l age of Akratiad clock. 
F i g , 6 ,11 . Plantat ion of German chatnotnella 
(Matricaria chamomella) on usar so i l s 
in Keeratpur v i l l age of Akrabad block. 
e 
v ; ^ . 
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F i g . 6 . 1 2 . Plucking of German chamomella 
f lowers 
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lias 
Fig. 6.13. Drying of German chamomella flowe 
rs 
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usar land i s b«ing reclaimed for a f f o r e s t a t i o n . The layout of 
t h i s area has been completed by making trenches , bunds. I r r i g a -
t i o n and drainage channels and a temporary pumping s e t has a l s o 
been I n s t a l l e d . Al l these operations require labour. Thus, we 
again s ee that even In a f f o r e s t a t i o n programme there I s employ-
ment opportuni t ies for the rural poor. 
6 . 3 : CeVSLQgMSNT IN CHHBRAT VILLAGE OF JA^AN BLOCK : 
About 20 hectares of usar land In the Chherat Sudhal 
v i l l a g e o f Jawan block (Fig . 6.14} has been under taken for 
reclamation by the Usar Reclamation P i l o t Project under the 
Hamganga ConniandArea Development Programme In 1984. This land 
belongs t o the Gram <Sama1 (Government land) and I s taken for 
7 years . After 7 years, when land I s completely reclaimed. I t 
w i l l be returned to the Gram flamal which w i l l d i s t r ibute t h i s 
reclaimed land to the poor landless labourers , l i v i n g in the 
v i l l a g e s . 
V i l l a g e Chherat l i e s m the southern part of Jawan block. 
I t i s bounded by the v i l l a g e s of Nagola &Kastali bais in the north, 
ehandaukha and Iraloth^ Rathgawan, Mirzapur euid Manzoorgarhi in 
the west, Maheshpur in the south and Sikandarpur Chherat, Kherupur 
and Satha i n the e a s t . The t o t a l area of t h i s v i l l a g e i s 691 
h e c t a r e s . The net c u l t i v a t e d area i s about 485 hectares , which i s 
about 70.19 per cent of the t o t a l area. About 480 hectares i s under 
i r r i g a t i o n , which i s about 99 percent of the net c u l t i v a t e d area. 
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The land \ander usar i s about 65 hectares or 9 .4 percent of the 
t o t a l area . The usar lands are c h i e f l y found In the extreme 
northern fr inge and eastern part of the v i l l a g e . Seme patches of 
such s o i l s are a l s o fo\jnd in the south-western and north-central 
parts of the v i l l a g e (Pig . 6 . 1 5 ) . The t o t a l pop\aation of t h i s 
v i l l a g e i s 3,555 persons with a dens i ty of about 5.14 persons per 
hec tare . The per capita share of net c u l t i v a t e d land i s about 
0.19 h e c t a r e s . The economic c l a s s i f i c a t i o n of the population 
shows that there are 402 c u l t i v a t o r s , 396 agr icu l tura l labourers 
and 211 marginal agr i cu l tura l labourers and other workers. 
The problematic land i s about 15 itins. away from Aligaii i 
and l i e s in the northern part of Aligarh c i t y . The s o i l s were 
highly a l k a l i n e and e a r l i e r no crop was grown in t h i s area, but 
with the use of about 12.5 tonnes of gypsum per hectare, the 
land has been reclaimed. Af ter the appl ica t ion of gypsum, paddy 
and dhaincha was grown in kharif season and \K^eat and berseem in 
the rabi season. Paddy and wheat gave s a t i s f a c t o r y y i e l d s . The 
y i e l d s of paddy (Saket-4) and wheat (RR-21) were about 33.5 
qu inta l s and 20 qvdntals per hectare . In the second year, the 
paddy y i e l d increased to about 40 quinta ls per hectare but the 
y i e l d of wheat decreased t o about 15 qu in ta l s per hectare due 
to hai lstorm during the rabi season which destroyed the wheat 
crop. After wheat, dhaincha was grown for green manuring and 
then again paddy was grown for the th ird t ime . In few f i e l d s . 
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berseero, mustard and sugarcane were also grown. Besides, these 
crops which cover about 15 hectares of lands, some fruit trees 
such as guava, bgr (Pluro) and.^ ael (Aftqle roarmeloa ) are 
grown on the bunds of the field. Table 6,5 is showing the 
benefits that have been accrued after two years of reclamation 
in Chherat Sudhal. 
Table 6.5: BENEFITS OF RBCIAMATION IN CHHERAT SUDHAL VILLAGE 
OF ALIGARH DISTRICT 
Total area to be reclaimed: 20 hectares 
Years 
1984-85 
1985-86 
Land Reclaimed 
( h e c t a r e ) 
15 
15 
20 
1 
Paddy 
3 3 . 5 
4 0 . 0 
35 
a e l d s 
. / h e c . ) 
Wheat 
20 
15 
20 
Product ion 
( q u i n t a l s ) 
Paddy 
5 0 2 . 5 
6 0 0 . 0 
7 0 0 . 0 
vytieat 
300 .0 
2 2 5 . 0 
400 .0 
Source: (i) Usar Reclamation Pilot Project, Aligarh (1986) 
(ii) Field observations. 
There is no doubt in the fact that the various projects 
working in different villages of Aligarh district have developed 
a suitable technology for reclamation and they have converted 
these problematic lands into productive lands which are being 
utilized for cultivation of crops, grasses and trees. During 
field investigations, it was found that more than three-fourth 
of usar land of Aligarh district belongs to the Gram Samal. 
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Generally, the individual fanners do not possess much of such 
type of land. The working of the Government Departments serves 
as guidance and inspiration for the individual farmers. When 
they see the returns, they also start reclaiming and utilizing 
their lands on the same pattern. Interrogation with individual 
farmers have confirmed our opinion. In Ibrahimabad village, 
Mr. Chhetra Pal Singh had about half hectare of usar land. Now 
he has reclaimed it and he is getting comparatively good returns 
from this land by growing paddy, lowar, sugarcane, berseem etc. 
Mr. Mahendra Pal Singh and Mr. Ravindra Pal Singh of the same 
village also have about 0.25 hectare and one hectare of such 
land. Mahendra Pal Singh is using it for cultivation of paddy, 
barley and iowar while Ravindra Pal Singh is using his land for 
sugarcane cultivation. Mr. Sxibedar Singh of Gursikaran village 
has about 0.25 hectare of usar land. After reclamation, he is 
using this land for paddy, berseem and dhaincha. cultivation. 
Above, are narrated some illustrative examples of recla-
mation and the results have been encouraging in terms of addi. 
tional wheat and paddy production, additional human labour 
demand, additional gross and net income, additional factor 
demand etc. All these will^ultimately^help in raising the 
socio-economic conditions of the villagers. 
However, here are some glaring blemishes in this planning 
or some dark spots m this rosy picture. The question of a 
suitable organization for the reclamation of usar is important 
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Since the work of reclamation involves a large outlay of money 
and the return on investment in early years is not sufficient 
to sustain a cultivating family without financial assistance 
from the Goverranent. It is for this reason that usar lands are 
left unused for and they mainly serve as pastures and pla»ygrounds, 
The author feels that the Government should come forward and 
reclaim these lands. Later, even when these lands are distributed 
to landless and poor l^ourers, both technical and financial 
help should be fortJicoming in ample measures. During field obser-
vations, it was noticed that most of the such lands are allotted 
to landless labourers and schedule castes. They are the poorest 
sector of village population. So naturally, if they are not 
given full financial support^ they will not reclaim these lands 
and this is what is foxmd in most of the areaiSof the district. 
Afforestation and pastures development on these lands will 
not only reduce the ecological imbalances, but it will also 
supply the fuel wood and fodder to rxiral community and raw 
materials to forest based industries. According to the report 
of National Commission on Agriculture, there is a big gap 
between the requirement and availability of fuelwood as well as 
industrial wood and this gap is anticipated to be more wide in 
future. Therefore, considering the gravity of the situation, a 
number of attempts have been made for the plantation of trees 
on salty soils. Eiqperlments show that various trees may be grown 
successfully on these soils. Rural people do not have any source 
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of fue l , t h e r e i s no cooking gas , no kerosene and no any o t h e r 
source of fue l except wood, t h e r e f o r e t r e e p l a n t a t i o n on such 
lands w i l l be he lp fu l f o r piroviding fue l wood t o t h e r u r a l 
h a b i t a t . Fuel wood y i e l d i n g s p e c i e s such as d e s i babu l , v i l a y a t i 
babul , Jhau , a r l u p e t c , a r e grown s u c c e s s f u l l y on t h e s e l a n d s , 
S i m i l a r l y , a cc^is iderable a rea of such type land may be devoted 
t o f r u i t cxrop t r e e s such as be r , amla, guava e t c . These t r e e s 
show s u c c e s s f u l r e s u l t s and may be the source of income fo r poor 
fanners and l a n d l e s s l a b o u r e r s . Poor farmers and l a n d l e s s l aboure r s 
can p l a n t t h e s e t r e e s on such l ands , which u l t i m a t e l y a f t e r 2 o r 3 
yea r s w i l l be t h e source of money t o them. 
Thus, t h i s s tudy i n d i c a t e s t h a t u s a r rec lamat ion i s he lp fu l 
i n improving t h e socio-economic c o n d i t i o n s of r u r a l poor by 
p r o v i d i n g more c u l t i v a t e d land , f o r e s t l and , p a s t u r e l and and 
more employment o p p o r t i i n i t i e s t o zrural peop le and, f i n a l l y , i t 
w i l l no t on ly so lve t h e r e g i o n a l problems of xrural l i f e bu t w i l l 
a l s o he lp in so lv ing t h e n a t i o n a l problem. 
6 , 4 : FUTURE PROJECTIONS : 
The w r i t e r was impressed by t h e e x c e l l e n t r e s u l t s achieved 
by t h e e n t e r p r i s i n g I n d i v i d u a l farmers and t h e Government P ro jec t 
workers i n r ec la iming and u t i l i z i n g the s a l i n e - a l k a l i l ands of 
A l i g a r h d i s t r i c t . The main f a c t o r s i n f l u e n c i n g the economics of 
r ec l ama t ion a r e the c o s t of rec lamat ion and t h e a n t i c i p a t e d 
b e n e f i t s t o the r u r a l masses in terms of a d d i t i o n a l food product ion . 
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employment and Income. On the basis of actual results, obtained, 
in some areas where reclamation is in progress, future projec-
tions for the whole district are extrapolated. 
It is quite difficult to foresee what grains and in \n*iat 
quantity will be grown if all the usar lands of Aligarh district 
are brought iinder cultivation. Field observations have revealed 
that the prevalent practice in this district is to grow paddy 
during the Mharif season and wheat during the rabi season. So 
taking the average yields, which were actually obtained after 
three years of reclamation for paddy to be 3.5 tonnes per hectare 
and for wheat 2 tonnes per hectare, the additional paddy and 
wheat production from the reclaimed lands of every block and 
for the district as a whole is estimated in table 6.6. Wheat 
is an important crop and accounts for nearly 63 percent, while 
rice accounts for only 1.5 percent of the total food production 
(1984-85) of the district. With the reclamation of 6.73 percent 
of the usar and unculturable land of the district, the estimated 
additional production of wheat will be 7.5 percent and of paddy 
13 percent, respectively. There will be 185,955 tonnes of 
additional production of cereals per annum. This will help in 
improving the economy of individual farmers and will raise the 
standard of living. 
In addition, the newly reclaimed lands will generate 
additional employment, demand for Improved seeds, fertilizers. 
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bullocks, tractors, tube-wells etc. It may be noted that, in 
India the problem of rural unemployment is much more serious 
than in urban areas. In rural sector, the problem of landless 
workers and marginal farmers is more acute. These marginal 
farmers have been swelling the labour force and that they have 
been forced to part with their lands either because of new 
burdens or old debts. Today more than one-fifth of all rural 
households own no land at all. However, the real solution would 
lie in generating employment. In any land reclamation programme, 
labour force is required at all stages. On the basis of actual 
data obtained from usar reclamation, the annual human labour 
requirement will be about 150 days per hectare. Table 6.7 shows 
that there will be an additional demand for 5,071,500 human 
labour days per annum which will be generated due to reclamation 
in Aligarh district, Sxtrapolation from the actual figures shows 
the demand for seeds and nitrogen fezrtilizers. Again this has 
been calculated on the basis of extrapolation from the results 
obtained in limited area. The improved seed requirement for 
paddy is 0.04 tonnes per hectare and for wheat 0.1 tonnes per 
hectare and the nitrogen fertilizer requirement for both the 
crops is 2.4 quintals per hectare. These demands will create 
new avenues for workshop and stores in rural areas. Again 
opening of such depots will create new employment avenues to 
rural skilled labour ferce. 
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From these reclaimed lands add i t iona l income wil l accrue 
from the production of crpps (Table 6 , 8 ) , The prevai l ing pr ice 
for paddy i s Rs, 144 per qu in ta l s , while for wheat i t i s 
Rs, 162 per quinta ls (1986), The net income wi l l flow only 
a f t e r f i r s t three years of reclamation. The actual net income 
accrued in the v i l l ages where reclamation i s going on, i s about 
Rs. 1,000 per hectare from paddy and Rs, 250 per hectare from 
wheat. On the bas is of t h i s , i t i s projected tha t in Aligarh 
d i s t r i c t the net income from paddy and wheat crops wi l l be 
Rs. 33,810,000 and Rs. 8,452,500 per annum, respec t ive ly . 
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The task of feeding the rapidly growing population^ main-
taining the socio-economic stability, generating employment 
opportunities and improving the standard of living are some of 
the challenges which our country is facing. Large tracts of 
land have become unsuitable for cultivation due to floods, 
erosion and other natural calamities like spread of saline-
alkali lands and water-logging conditions. These lands, after 
reclamation could be utilized in various ways, for example, they 
could be brought under cultivation, forests could be grown on 
them, pastures could be developed, settlement, industries and 
communication lines could also be developed there. But for any 
plan, which aims at the utilization of such problematic lands, 
the first step is to delineate these lands. Keeping this in 
mind, the micro-level study of the saline and alkali lands of 
Aligarh district was undertaken, 
Aligarh, one of the important districts of Uttar Pradesh, 
lies in the central part of the Ganga-Yarauna doab. It spreads 
from 27°29' to 28°11' N latitudes and 77°29' to 78°38' E 
longitudes. The district has been divided into six tehsilywhich 
are further sub-divided into seventeen blocks spread over 1,769 
villages. The total area of the district is 502,580 hectares, 
out of which 77.66 percent is net cultivated, while the total 
cultivated area is 127.9 per cent. The total area under usar and 
unculturable lands is 33,810 hectares which is 6,73 per cent of 
the total area. 
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In India* the salt-affected lands are known by a variety 
of names and the most common word is usar which is derived from 
Sanskrit word 'ushtra' meaning sterile or barren lands. It is 
usually applied to all kinds of saline and alkali soils found 
mostly in Northern India, particularly in Uttar Pradesh. 
In any scheme of economic utilization of saline-alkali 
lands, it is most important to delineate the extent and location 
of such tracts. In tracing out the distribution and intensity 
of usar, map of e.acX^ village was collected from the tehsil 
headquarters and demarcated in consultation with (i) concerned 
patwari, (ii) information was gathered from Khasra Bandobast and 
Sankhiki Patrika and (iii) by field surveys. Then on the basis of 
these data, a map was prepared to show the intensity of usar soils 
in different villages of Aligarh district with the help of quar-
tile technique (Fig. 4.1), Separate maps, showing the village-
wise intensity of usar in different blocks of the district, were 
also prepared. 
The blocks of Akrabad (14,8%), Hasayan (14,4%), Sikandra Rao 
(13.9%), jawan (12.2%), Chandaus (11.2%) and Bijauli (8%) have 
more than 8 per cent of their total area under usar and uncul-
turable lands. The blocks of Lodha (5.8%), Khair (5.4%), Sasni 
(4.5%), Dhanipur (4,4%) and Atrauli (4.3%) have more than 
4 per cent while the blocks of Tappal (3.2 7%), Gangeri (3.2 4%), 
Hathras (2.65%), Iglas (1.7%), Gonda (1.3%) and Mursan (0,7%) 
have more than 0,7 per cent of their total area under usar and 
unculturable lands. 
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Thus, the blocks of Aligarh district could be grouped 
under three categories : 
1. High Intensity - 15 to 8 per cent of 
the total area is 
under usar and 
unculturable lands 
2, Medium Intensity- 8 to 4 per cent of 
the total area is 
under usar and 
unculturable lands 
3. Low Intensity -
6 Blocks 
Akrabad 
Hasayan 
Sikandra Rao 
jawan 
Chandaus 
Bijauli 
5 Blocks 
Lodha 
Khair 
Sasni 
Dhanipur 
Atrauli 
6 Blocks 
Tappal 
Gangeri 
Hathras 
Iglas 
Gonda 
Mursan 
Out of 1,769 villages in Aligarh district, 688 villages 
( a 40%;1984-85) are suffering from the problem of salinity and 
alkalinity. In the blocks of Akrabad, Hasayan, Sikandra Rao, 
Jawan and Bijauli, 54 villages have more than 100 hectares, 
50 villages have 50-100 hectares, 64 villages have 2 5-50 hectares 
and 120 villages have less than 25 hectares of saline-alkali 
lands. In the blocks of Lodha, Dhanipur, Chandaus, Wiair and 
4 to 0,70 per cent of-
the total area is 
under usar and 
unculturable lands 
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Sasni, 59 villages have more than 40 hectares, 50 villages have 
20-40 hectares, 33 villages have 10-20 hectares, 26 villages 
have 5-10 hectares and 100 villages have less than 5 hectares 
of saline-alkali lands. In the blocks of Tappal, Hathras, Iglas, 
Gonda, Gangeri and Mursan, 12 villages have more than 24 hectares, 
10 villages have 12-2 4 hectares, 16 villages have 6-12 hectares, 
20 villages have 3-6 hectares, 61 villages have less than 
3 hectares, 11 villages have less than 2 hectares and 2 villages 
have less than one hectare of saline-alkali lands. When one 
travels across the blocks of Akrabad, Hasayan,Sikandra Rao and 
Jawan, one observes, the grim sight of white, white-greyish and 
greyish fields stretching on either side of the road. Deposits 
of saline-alkali soils are commonly seen in these blocks during 
the Slimmer season, while during the rainy season water-logged 
fields are a common sight. Figure 4,3 is showing the major 
usar patches in Aligarh district. These soils are mainly foiond 
in belts or patches or at times in considerable expanse, which 
vary from less than one hectare to more than 100 hectares in 
size. 
The first step in this study has been to make a general 
survey of the whole district followed by detailed soil, hydrolo-
gical and topographical study of the seventeen blocks. The next 
step was to make a thorough investigation of the nature and 
properties of these deteriorated soils, For this, sample villages 
were surveyed by the writer and soil samples were collected and 
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tested by the Soil Testing Laboratory at Aligarh. Soil samples 
were collected from 44 xxsar patches lying in the blocks of 
Akrabad (4 patches), Sikandra Rao (2 patches), Hasayan (2 patches), 
jawan (10 patches), Chandaus (6 patches), Tappal (2 patches), 
Dhanipur (7 patches), Lodha (3 patches), Khair (6 patches) and 
Sasni (2 patches). 
The results of soil analysis of the 44 xisar patches point 
towards the fact that the soils are alkaline in nature. These 
soils have a high pH, more than 8.5 and in some cases more than 
10.0. In Akrabad block, pH ranges between 9.6-10.3, in Hasayan 
block between 9.7-9.8, in Sikandra Rao block between 9.8-10.0, 
in Jawan block between 9.2-10.4, in Chandaus block between 
9.6-10.0, in Dhanipur block between 8.6-10.5, in Lodha block 
between 8.6-9.6, in Khair block between 9.7-9.9, in Sasni block 
between 9.5-9.9 and in Tappal block between 9.0-9.5. The ECe 
(Electrical Conductivity of saturation extract) is less than 
4 going to as low as 0.891 mmhos per centimetre at 25 C. It 
ranges between 2-2.5 in Akrabad block, 2.5-2.7 in Hasayan block, 
1.5-1.8 in Sikandra Rao block, 0.8-2.2 in jawan block, 1.8-2.7 
in Chandaus block, 1.5-3.1 in Dhanipur block, 1.7-2.0 in Lodha 
block, 1.0 to 3.6 in Khair block, 1.8-3.1 in Sasni block and 
0.9-2,5 in Tappal block. The ESP (Exchangeable sodium percentage) 
is more than 16 and at times it goes to as high as 77. The SSp 
ranges between 51-72 in Akrabad block, 55-61 in Hasayan block. 
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59-63 in Sikandra Rao block, 40-75 in Jawan block, 50-67 in 
Chandaus block, 44-63 in Khair block, 22-77 in Dhanipur block, 
17-53 in Lodha block, 44-60 in Sasni block and 38-48 in Tappal 
block. The high pH, the low ECe and the high ESp again point 
towards the fact that the soils are alkaline in nature. 
A number of profiles from the usar patches lying in the 
Ladhua village of Akrabad block, Sinchauli village of Hasayan 
block, Thathpur village of Sikandra Rao block, Chandaukha village 
of jawan block, Kasairu village of Chandaus block, Gursikaran 
village of Dhanipur block, Deosani village of Lodha block, 
Goraej village of Khair block, Taud village of Sasni block and 
Hamidpur village of Tappal block were examined with the help 
of personnels of Soil Testing Laboratory, Aligarh. Generally, 
the profile is sandy loam to loam at the surface and is under-
laid by silty-clayey loam to clayey loam with whitish grey to 
dark grey colour. The surface soils are dry while the lower 
layers are moist. Usually, Kankar of various sizes is foiind in 
the sub-soils occuring at depths ranging between 0,5 to 1.8 
meters. The water-table generally occurs at a depth of 3 to 5 
meters• 
Thus, field observations, physico-chemical analysis and 
profile studies have shown that the saline-alkali soils are 
characterized by white or greyish-white salt encrustations in 
the dry season, hard and impregnable surface with practically no 
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vegetation, a hard Icankar layer of variable thickness in the 
sub-soils, muddy water during the rainy season, high pH values, 
dispersed salts, poor physical conditions, poor aeration, very 
low infiltration rate and hydraulic activity, 
A combination of factors, responsible for formation of 
usar soils of Aligarh district, are: 
1: The climatic conditions are such that evaporation exceeds 
precipitation, hence the salts are easily sucked up by 
capillary action. The district experiences high temperature 
(during the months of March to October, temperature is above 
34°C and sometimes above 44°C during the months of May, June 
and July) and low rainfall (average annual is about 65 centi-
meters, the bulk of rainfall is received in the months of 
July to September)• 
2: The topographical layout of the district is such that it helps 
in salt-accumulation. The central low-lying tract, which 
passes through the blocks of Akrabad, Hasayan, Sikandra Rao, 
Jawan and Dhanipur, with its poor drainage, water-logging 
conditions and low-lying topography favours salt-accumulation, 
3: The net work of Canals, nalas and jhils also adds to this 
problem. The canals are mainly aligned in the central low-
lying tract. The canals help in raising the water-table, 
hence the salts are not leached down but they remain near 
the surface and they are easily sucked up. Salts are 
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redistributed through canals. The blocks of Akrabad, Hasayan, 
Sikandra Rao, jawan and Dhanipur have a dense net-work of 
canals, 
4; The high water-table of the district is also responsible 
for the formation of saline-alkali soils. During the 
summer months, in areas of high water-table (in the blocks 
of Akrabad, Hasayan, Sikandra Rao, jawan, Chandaus, Dhanipur 
and Khair, the depth of water-table ranges between 2 to 8 
meters), the under ground water with salts due to capillary 
action comes on the surface where the water evaporates 
leaving the salts on the surface. 
5: The presence of kankar pan in the sub-soil helps in restric-
ting the downward movement of water and consequently the 
salts during the monsoon season are not leached very low but 
they remain just below the surface as a result of which they 
can come on the surface very quickly. In the blocks of 
Akrabad, Hasayan, Sikandra Rao, Jawan, Chandaus, Lodha, Khair, 
and Sasni, kankar was observed at varying depths ranging 
between 0.6 to 1.8 meters. 
6: The clay in the Aligarh soils also helps in low infiltration 
of water and ultimately this leads to water-logging condi-
tions. 
The methods adopted for reclamation are based upon the 
proper understanding of the causative factors which led to the 
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development of the saline and alkali conditions in Aligarh soils. 
Small and scattered patches can be treated through farmer's own 
efforts if they are given requisite technical advice and finan-
cial assistance. Big stretches of problem prone lands which can 
form independent and manageable units for large scale applica-
tion of ameliorative and soil management treatments can come 
under projects for economic utilization of such lands. The fact 
that the prices of good land have gone up tremendously and saline 
alkali lands can be available at low prices, serve a good in-
centive to capital investiment on the reclamation of such soils. 
Since these soils occur in various stages of deterioration and 
present a highly variable patteim from a few scattered patches 
to large extensive blocks, reclamation requires handling the 
problems at various levels. In Aligarh district, it was observed 
that: 
1: Large blocks requiring capital and technical skill were tackled 
by Governmental or Semi-Governmental agencies. The Projects 
which are actively engaged in reclaiming and developing these 
saline-alkali lands for the purpose of cultivation, pasture 
and afforestation are: 
(I) Action for Food Production (AFPRO) 
(II) Usar Land Reclamation and Utilization Under National 
Botanical Research Institute (N.B.R.I.). 
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(III) Usar Land Reclamation Under Ratnganga Command Area 
Development Programme. 
(IV) Bhuml Sudhar Nlqam. 
2: Bigger units were the responsibility of Gram Sama1. 
3: The small patches and mild types of saline-alkali soils which 
can be treated by simple and cheap methods were reclaimed by 
the cultivators. 
The methods of reclamation and management differ from field 
to field but operations like levelling and bunding, land prepa-
ration and transplantation of seedlings remain the same. Saline 
soils are best reclaimed only with good quality of water by 
leaching, while saline-alakli and alkali soils need a suitable 
amendment of soluble calcium to neutralize the alkali, replace 
the exchangeable sodium and flocculate the clay. The best source 
of soluble calcium is gypsum. 
The reclamation technology developed by the Central Soil 
Salinity Research Institute, Karaal is generally adopted by the 
Project workers and cultivators of this district. The essential 
components of this technology are: 
(I) land levelling and bunding, 
(II) provision of assured water supply, 
(III) application of amendment^for example gypsum in right 
quantity and right manner. 
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(IV) application of recommended doses of fertilizers fnitrogen 
ij- 140-150 Kgs, per hectare) and zinc sulphate (t- 20-25 Kgs. 
per hectare), 
(V) growing of recommended varieties of crops in a proper 
sequence, 
(VI) adoption of recommended agronomic and cultural practices and 
(VII) proper water management practices. 
Individual farmers and Bhumi Sudhar Niqam Project are using 
chemical amendments i.e. gypsum for bringing land under crop 
cultivation, Usar Reclamation Projects, v?orking at Ladhua, Gopi, 
Keeratpur and Chherat villages, are using chemical amendments 
for crop cultivation and tree plantation. Action for Food Produc-
tion Project, working at Gursikaran and Mahuakhera villages, is 
vising the three methods i.e. crop cultivation, tree plantation 
and grass cultivation. It was seen that continuous cultivation 
of Karnal grass (Diplachne fusca (Linn) p. Beaw), Rhodes grass 
(Brachiaria mutica) on the saline-alkali soils of the district 
helped in reclaiming the land within three years. The plants 
which are grown successfully on these soils by the Project 
workers, are Desi babul (Acacia nilotica), Vilayati babul 
(Prosopis luliflora), Kanjl (Ponqamia Pinnata), Arixon (Terminalia 
ar^una), Jhau (Tamarixdioca), Subabul (Leucaena leucocephalla), 
Neem (Azadirachta indica Juss.), Her (Plum), Amla (Emblica 
Officinalis), Beta.! {;Aegle roarmelos) and Guava. 
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The writer has calculated the per hectare cost of recla-
mation on the basis of various experiments conducted at Aligarh. 
In calculating the cost of reclamation of saline and alkali 
soils, it was observed that someprooesses such as levelling, 
bunding and land preparation were common. The saline soils do 
not need any amendments while the saline-alkali and alkali soils 
need soil amendment to neutralize the alkali salts. The alkali 
soils need higher doses of gypsum (12-15 tonnes per hectare) 
than saline-alkali soils (7-9 tonnes per hectare). In Aligarh 
district, the cost of reclaiming saline soils, saline-alkali 
soils and alkali soils comes to Rs. 1,489.50, Rs. 4,930.50 and 
Rs. 7,244.00, respectively. These are huge amounts beyond the 
reach of an average Indian farmer. Thus to encourage reclamation 
programmes, the Government is giving subsidy on gypsum of 75 
per cent to marginal and small farmers and 50 per cent to large 
farmers. Thus, on the basis of these subsidies, the writer has 
further calculated the cost of reclamation of saline-alkali and 
alkali soils of Aligarh district to be Rs, 3,018.00 and 
Rs. 4,481,50 for 50 per cent subsidy and Rs, 2,061.75 and 
Rs. 3,100.2 5 for 75 per cent subsidy. 
The actual cost of reclamation of alkali soils during the 
first year by the Action for Food Production Project was 
Rs. 4,290 per hectare for capital requirement. The cost of 
paddy and wheat cultivation per hectare was Rs. 4,292 and 
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Rs, 3,160. Thus, the total cost for reclamation of alkali soils 
and paddy and wheat cultivation comes to Rs. 11,742 per hectare. 
The National Botanical Research Institute, working at Keeratpur, 
Gopi and Ladhua, incurred Rs, 11,357 per hectare and the Usar 
Reclamation Project, working in Chherat village, incurred 
about Rs. 11,000 per hectare for reclamation of alkali soils 
and paddy and wheat cultivation during the first year of recla-
mation. 
Besides, the cultivation of wheat after paddy on alkali 
soils during the reclamation period, the National Botanical 
Research Project is also growing a medicinal plant-Matricaria 
Chamomella which grows successfully in these lands and gives a 
good return. The total cost for the cultivation of this plant 
is about Rs, 17,500 per hectare. Trees have also been planted 
on these problematic lands. Fuel wood trees are planted mainly 
along the sides of road and boundaries of fields. However, the 
total cost for growing trees on alkali lands (Rs, 22,000 per 
hectare) is greater than the cost of paddy and wheat cultiva-
tion. Thus, it is beyond the reach of small and marginal farmers 
to go for tree plantation unless some cheap and economical methods 
are devised. The farmers can get the return from trees at least 
after 3 to 5 years while in the case of wheat and paddy the return 
is obtained in the same year of reclamation and after 3 years 
some profit is gained. Action for Food production Project is 
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growing grasses in Mahuakhera village and it is found that 
continuous cultivation of these grasses helped in the reclama-
tion of alkali soils. The actual total cost incurred for growing 
of grasses is Rs. 3,035 per hectare. 
The main factors influencing the economics of reclamation 
are the cost of reclamation of these lands by different methods 
and the benefits accrued through the production of crops, plan-
tation of trees and grasses during the reclamation period and 
later on. On the basis of actual results obtained by the various 
Projects working in Aligarh district, an input-output balance 
sheet has been prepared for per hectare of reclamation of alkali 
soils, the average cost of reclamation and the additional food 
grain production. The record of expenditure involved and retuims 
got during reclamation in Gursikaran village shows that the total 
expenditure incurred during the three years of reclamation 
(1983 to 1986) was Rs. 26,646 while the return got from paddy 
and wheat production was Rs. 31,651, Thus the net return in three 
years was Rs, 5,005, 
It is quite difficult to estimate what grains and in what 
quantity will be grown if all the usar and unculturable lands of 
the district are brought under cultivation. But seeing the pre-
valent practice of cultivation of paddy and wheat in the fields 
during reclamation, a rough estimate of 3,5 tonnes per hectare 
of paddy and 2,0 tonnes per hectare of wheat was made. The total 
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cost for reclaiming 33,810 hectares of usar and unculturable 
lands of Aligarh d i s t r i c t , a t the r a t e of about Rs« 11,000 
per hec tare , comes to be Rs. 371,910,000 during the f i r s t year 
of reclamation. The estimated addi t ional production of paddy 
and wheat wi l l be about 118,335 and 67,620 tonnes . The t o t a l 
production i s 185,955 tonnes valued at Rs. 279,946,800 per 
year. These are the average estimates and figures will be more 
favourable in l a t e r yea r s . The value of production wi l l cover 
the cost of reclamation in a short period of time and moreover 
these lands wil l be u t i l i z e d . 
According to 1981 census, the population of Aligarh d i s t -
r i c t was 2.5 mill ions and the t o t a l production of food crops 
was about 905,086 tonnes . Thus, i f the t o t a l problematic lands 
of the d i s t r i c t are reclaimed for paddy and wheat cu l t iva t ion 
then the re wi l l be an addi t iona l production of 185,955 tonnes per 
annum. Thus, 2 0.5 percent of more population can be fed, if the 
t o t a l population of the d i s t r i c t remains constant . 
Nearly 77 per cent of the t o t a l population of Aligarh 
d i s t r i c t l ives in ru ra l a r ea s , 47.83 per cent of the t o t a l 
workers are c lass i f i ed as c u l t i v a t o r s , 18.8 per cent as agr icu l -
t u r a l labourers , 4,37 per cent as household labourers and 2 8,9 
per cent as marginal and other workers. About 50.5 per cent of 
the t o t a l cu l t i va to r s are marginal farmers, where as 21,71 
per cent are small farmers. Only 0,7 per cent are large farmers. 
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••vith the increase of population on land over the y2:5.rs, 
the skewed landholdings wi l l become more acute and th" poten-
t i a l for increased ag r i cu l t u r a l production wi l l reach a sa tu-
ra t ion point despite s h i f t i n g cropping pa t t e rn s , incr-^ased use 
of chemical f e r t i l i z e r s , improved qual i ty of seeds and increased 
wet area under c u l t i v a t i o n . In view of these problems, i t i s 
easy to understand the importance of land reclamation which 
wi l l help in the socio-economic development of ru ra l masses. 
The benef i t s acc\,Wing from land reclamation may be increased 
production, employment benef i t s , induced benef i ts , land v^lue 
enhancement benefits, increased factor demand and addi t ional 
gross and net income. The reclamation of s a l i n e - a l k a l i lands 
by the farmers and by Governmental agencies has contributed 
to change the scenario of ru ra l l i f e in Aligarh d i s t r i c t . 
To assess the impact of land reclamation on rural develop-
ment, the wr i te r selected s ix v i l l ages of such problematic so i l s 
where reclamation i s ac tua l ly goin-, on. The wr i te r has assessed 
the development in Gursikaran v i l l age of Dhanipur block, Mahua-
khera v i l l age of Lodha block, Chherat v i l l age of Jawan block 
and Keeratpur, Gopi and Ladhua v i l lages of Akrabad block. 
Results of development in these v i l lages show that there was 
increase in cul t iva ted area, production, employment opportuni-
t i e s , factor demand and gross and net income. The wr i te r was 
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impressed by the excellent results achieved by the enterprising 
individual farmers and the Government Project workers in rec-
laiming and utilizing the saline-alkali lands of Aligarh 
district. 
The newly reclaimed lands will generate additional employ-
ment, in India, the problem of rural unemployment is much more 
serious. In the naral sector of Aligarh district, the problem 
of landless workers and marginal farmers is more acute. These 
marginal farmers have been swelling the labour force and they 
have been forced to part with their lands. Hence, today more 
than one-fifth of all rural households own no land at all. 
Solution of all these problems would lie in generating employ-
ment. In any land reclamation programme labour force is required 
at all stages. The annual human labour requirement will be about 
150 days per hectare. On this basis, it has been worked out 
that if all the usar and unculturable lands of the district are 
reclaimed there will be an additional demand for 5,071,500 
human labour days per annum. There will be an additional annual 
gross income of Rs. 279,946,800 and additional annual net income 
of Rs, 42,262,500. 
In addition to these benefits, there will be increased 
demand of impiroved seeds, bullocks, tractors, tube-wells, fer-
tilizers, plant protection measures, threshers, spade, sickles, 
kudali etc. These demands will create new avenues for workshop 
and stores in rural areas. Opening of such depots will create 
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new eroployinent avenues to rural skilled labour. 
Therefore, land reclamation seems to be a dire necessity 
for our country where the bulk of population lives in rural 
areas in utter poverty. Uttar Pradesh has about 1.3 million 
hectares of usar lands. It can be said that if all these lands 
are reclaimed for paddy and wheat cultivation then there will 
be about 7,150,000 tonnes of additional paddy and wheat produ-
ction per annum, ^ here will be an annual additional net income 
of Rs. 1,625,000,000 and an annual additional labour demand of 
about 195,000,000 human labour days. 
This seems to be a very rosy picture and a word of caution 
may not be out of place. It may not be possible to reclaim 
every bit of such lands, but the calculation unmistakeably 
prove that it will go a long way in relieving us of the problem 
of food shortage, fuel shortage, pasture lands, unemployment, 
skewed landholdings, landless laboiarers, poor wage structure and 
low standard of living in rxiral areas. 
The present study has brought out the following points: 
1. Increasing pressure on land means that planning decisions 
ought to be made only after comprehensive analysis of soils. 
This study has shown that how soil survey information can aid 
land use planning. The avareness of soil properties and how soils 
vary in space can be of tremendous advantage in the design of a 
landuse plan. The laltimate cost of a plan can be better estimated 
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if the physical difficulties are known and the land could be 
utilized according to its suitability. 
2, The first step in such a study should be a survey of the 
area so as to delineate the exact extent and location of saline-
alkali tracts. What is required is on-the-spot surveys of the 
area, taking village as the unit of study and plotting them on 
the village maps. This should be followed by detailed soil, 
hydix>logical and topographical study of the area involved. 
3, Field investigations had shown the difference that had 
been brought about by the adoption of 'reclamation technology* 
at the Project Farms and in the fields of farmers who had 
adopted it. These fields lush green with abundant paddy during 
kharif and wheat during rabi, looked like so many islands of 
prosperity in the sea of poverty symbolised by the surrounding 
stretches of barren alkaline lands. This stows that the farmers 
should reclaim the saline-alkali lands wherever economically 
feasible. 
4, More and more villagers in Aligarh district are now 
willing to take up the 'reclamation technology', but there are 
many hurdles. One is the rise in price of gypsum and it needs 
an investment of about Rs. 4,000 (inclusive of cost of gypsum, 
water supply and other inputs) to reclaim a hectare. Another 
hurdle is that there is no assured water supply and a tube-well 
has to be maintained for this purpose. The installation of 
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ti±>e-well needs about Rs. 13«000. 
5. Thus every reclamation scheme requires f inancia l a s s i s -
tance and t h i s should come from the Government on easy i n s t a -
lment spread over a period of 10 to 2 0 yea r s . Without t h i s 
help no one wi l l come forward t o reclaim these lands and they 
wi l l remain lying barren as they were. 
6. I t was observed by the wr i te r t h a t in some of the v i l lages 
these problematic lands were d i s t r i bu t ed t o landless labourers 
and schedule castes and schedule t r i b e s and they are s t i l l lying 
barren and unut i l i zed . Why i s the Government d i s t r i bu t i ng these 
lands without any proper planning? Since most of these lands 
belong to the Gram Saraai> these lands only a f t e r reclamation 
should be a l l o t t e d to the landless labourers and schedule cas ts 
and schedule t r i b e s . 
7 . Today the emphasis i s more on growing of fores ts and 
development of pastures but i t was observed tha t the farmers 
of the d i s t r i c t are not very wi l l ing t o go for these two 
p rospec t s . This i s because forest requires a high investment 
of about Rs, 22^000 per hec ta re . Although grasses require a 
low investment of about Rs. 3,000 per hectare but the problem 
here i s of s a l e . 
8. The study has a new message of hope for the country on 
the prospects of r a i s ing food production. Examination of resu l t s 
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have shown that these lands could be made fertile especially 
for paddy and wheat cultivation. 
9. Land reclamation assumes a special significance because 
of the role which it plays in the development of rural economy. 
Not only it helps in increasing the agricultural production, 
but the employment opportunity in rural areas can also be 
enhanced to a great extent. This will lead to an increase in 
the net and gross income of the rural masses. 
This study indicates that ireclamation of saline and alkali-
lands has been helpful in improving the socio-economic conditions 
of the rural masses by providing more cultivated lands, forest 
lands, pasture lands, more employment and more gross and net 
income* If such studies are carried out over small areas and 
then summed up for the whole country, then a very clear picture 
regarding the location of saline-alkali lands, reclamation, 
economic aspects and its impact on rural developanent may emerge, 
which will be a great asset in the national development. 
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